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Dear Administrator: 

Like it or not, massive energy use and the resultant energy bills are 
a part of our technological world. 

The educational specialization, industrialization, and mechanization 
which has enabled small segments of society to supply goods and services 
for the rest lead to the necessary use of great amounts of energy in 
supplanting human labor. 

You are confronted with the word "energy" so many times, and in so tnany 
ways these days, that as an administrator at any of our institutions of 
public education you may be tempted to: 

(1) Toss this package— you are already well along the road to 
saving energy in your district. 

(2) Toss this package— you are already advising your staff to 
turn off lights, carpool, and ease up on the use of office 
coffeepots. 

(3) Toss tt^is package— you are offering workshops and courses 
on energy already and don't want any help. 

(4) Toss this package--everybody knows that the energy crisis 
was a political trick anyway. 

And really, no one could blame you. "Energy" awareness, conservation, use, 
prices and sources are as complex and little understood issues as any that 
we have faced in the history of our nation. In the long run though, our 
determination to understand these issues, and to manipulate their relation- 
ship to our own best advantage, has brought about our dominance in rnany 
areas of world affairs today. * But do you, does your district, and the people 
who contribute the dollars to keep it in operation, really understand how the 
ability to use and manage energy wisely relates to institutional (or corporate) 
success? 

No question, most industries and many school districts understand 
this relationship. They have taken the lead in making energy conservation 
improvements on site. 



School administrators can easily understand that money spent 
unnecessarily on wasted energy means that much less money Is available 
for the real business of education-jobs, materials, and programs. They 
realize that, unlike any other segment of the econot^y, public schools 
cannot simply pass along higher fuel costs to the consumer. Professionalism 
in managing the business of education means paying attention to energy 
conservation. 

The measures W(*ich have been taken-and those yet to be taken-are 
a long way from token approaches like turning off the coffeepot and keeping 
the hallways dimly lit. Effective programs are going to require some of 
the creative, independent "I will" spirit that has made America what it is. 
If our institutions of public education are going to survive in times to 
come—survive, that is, in anything resembling the form that we have come to 
value, it is up to administrators to take a hard, creative look at institu- 
tional planning and energy dynamics. Here is a maze of problems that can 
challenge and stimulate virtually every administrative unit of your 
district— academic, support, maintenance, students, and alumni. Best of 
all, you can be sure that virtually an^ effort will mean pa^^ack for the 
school . 

This package is intended to give you soma ideas about how to get 
started. If nothing else, it should make it absolutely clear to you that 
there is no one "right way" to get goin& on energy conservation. The 
creative uses of energy are what have niade our "convenience" living possible 
Conservation is really a refocusing of that same inventive creativity: how 
can we make our style of living even more convenient, more enjoyable, while 
at the same time less expensive? This Is really what public education Is 
best equipped to do: study, demonstrate, and develop ideas and tools that 
will enhance our quality of life. Every institution, of whatever size or 
status, can contribute to this national effort. 
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IN TRODUCTION 



What f£)l]ow:> ts a brief overview of the situation you are faced with 
and what you can do about it. 

ll^l^i job --underS tanding 

As vou assuii>e a position of leadership in this important task, one of 
the first thinqs you must do is understand the problem. 

Statistics abound on the "big picture" of energy use in the United 
States. We needn't go into that here. If you are interested in "boning up" 
on the millions of Btu's» gallons, therms, etc., used, there are plenty of 
sources . 

'.\lhat you need to have is a basic understanding of "energy flow" in your 
own buildings and systems under your supervision-just as you have to have a 
good understanding of cash flow. 

Energy is not as elusive as you think. 

Actually, U is easier to understand than money these days; given the 
confusing vior}6 of foreign exchange rates, inflation, etc., it is hard to 
define whst a dollar is. But you can relate to a dollar as a convenient 
unit of measure and in terms of what it do^s - i.e., what it buys. 

You can look at energy units in the same way-whether you call the units 
Btu's, gallons, kilowatts, or whatever. A unit of energy will "buy" you a 
certain result-miles travelled in a car or bus, enough heat to keep a 
building at 68'', etc. 

To get an idea or nerspective en how energy units are "spent", consider 

* a school bus will use 2V gallons or 312,500 Btu's of energy 
■ to travel 10 miles. 

* a 30 foot by ^ foot classroom built to typical 1950*s-early 60*s 
construction standards reguires 23,500 Btu's per hour to keep 

the indoor temperature at 68^ when it is 20* outside, if operating 
c?t 75'". energy efficiency. 

* a six-burner commercial gas range will use about 2.52 therms of gas 
over a four-hour day in cooking meals In the cafeteria. 

* eight hours of fluorescent lighting in a building of ten classrooms 
will use 144 kilowatt-hours of electricity. 
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Again, never mind at this point what Stu's, therms, or kilowatts are. 

It Is enough to think of them as n»ney. 

using typical average fuel rates across the United States: 

* one gallon of fuel oil » $.55 

* one therm of natural gas = $.22 

* one kilowatt-hour of electricity * $.04 

or 

* one nil lion Btu's supplied by fuel oil « $3.93 

* one million Btu's supplied by natural gas > $2.20 

* one million Btu's supplied by electricity • $11.72 

Now that you nave equated energy with dollars, what fs next? 

As a school administrator, you have a unique problem. Unlike 
inanufacturecs or retailers, you caniiot pass along higher costs to the 
consumer. You have to perform the basic and critical task of providing a 
quality education within a limited budget. If the cost of energy rises, 
the reality is that the amount of dollars available for hiring top teachers, 
for textbooks, and for equipment, will likely drop. Your challenge as a 
professional is to handle that situation. 

By thinking of energy as you do money, you can apply professional 
management techniques to energy without being an engineer or technician. 

This program is Intended to help you apply such techniques to energy- 
for example; the package is intended topolntthe way to helping you to: 

-Look at what you are doing now and divide it Into specific 
energy tasks. 

-See what you are "spending" in these tasks. 

-Check out new ways to perform these tasks that requ. e you 
to "spend" less energy and still get the job done. 

-Choose the best way-in terms of money cost, time cost, and 
energy cost. 

'Edu^ te your own personnel in the operations and practices 
necii- ary to Implement the method chosen. 

And, in your unique role as an educator and coimiunlty leader, you can 

add: 

■ Educate the coirmunity on energy concepts In general, and publicize 
your facility as a model of conservation practices. 
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But hold on! 

Qon't get discouraged. 

This may seem like a difficult process to grasp but it is no mort than 
you are probably already doing when you plan for all the other functions 
and activities you already manage. The Idea Is siitiply to niake energy 
Enanagement one of those functions. 

It is not necessary for you to become an overnight expert on how heating 
systems wor(c» what the most efficient ranges are, or how lightirig control 
systems function. 

You have operating and maintenance people on your staff to do this for 

you. 

Your next job"-conin1t»nent 

As with any successful program* a most significant step is making a 
commitinent. 

If saving money for education by saving energy is important to you . . . 

If fulfilling your role as conmunity leader is important to you . . . 

You should be able to find the will and desire to cdtmlt to an energiy 
management program. 

Of course, the depth of a conmitRient is proportional to the complexity 
of the task. If you feel like you are getting in over your head, you nay not 
want to make a cottmitment. 

That is why this program has been designee to make It relatively easy 
for you. 

What YOU can do 

Be a better energy manager . 

Part of your job is to spend your conimjnity's tax dollars wisely for 
talented personnel, materials, equipment ... and energy. 

To be a better manager* you are going to have to start thinking of 
energy as you think about money. 

Think of "Btu's" as dollars. 

In fact* especially with today's fuel costs* energy money. 
Think of how you Fnanage money. 

If you use "zero base budgeting"* you approach the allocation of money 
pretty much as follows: 



* break down the whole operation Into specific tasks 

* define carefully each task, deciding If It Is necessary 
or superfluous to your overall goal 

* examine different methods (procedures, equipment* 
and supplies) required to perform the task. 

* choose the most cost-efficient method that will get the" 
job done 

* set a budget for that method and educate people Involved 
In ^'mplementatlon 

You need to think the sane v/ay about energy, too. 

And you can. True, you can't "see" energy-but you can't "see" raney 
either. 8oth are numbers on a ledger sheet. And you as a manager can be 
a professional In managing both. 

Be a better cormunlty lead er. 

Like it or not. you are on display. 

The actions you take or don't take affect countless others In the 
educational community as well as In the community at large. People In 
general look to yoi. ^or guidance and wisdom-and ^n most cases trust your 
judgment. 

As an educational leader you are In a unique position to cause 
significant changes In social attitudes toward energy use. 

-Your Institution can become a forum for discussion of 
Ideas, concepts, and technologies. This Is not revo- 
lutionary, just exciting. Better awareness of energy 
sources and uses on the part of your students not only 
win lead to their being better informed citizens who 
can and will make reasonable but effective lifestyle 
adjustments, but also will filter Into the community 
as a whole. 

-Your facilities can become a model of conservation that, 
through appropriate publicity, the rest of your 
community can follow. 
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What effect can you have ? 

What difference can yoi make? 

To answer that, look at the areas under your control. 
Basically, three broad areas of Involvement can be defined: 

* facilities management 

* transportation 

* curriculun 

Each group can have a significant impact on energy inan'"*gement, 
■th»*oughoiit the school setting. 

And, Importantly, each can have a significant impact outside the 
educational setting. 

Each area can be logically subdivided :nto specific areas or target 
audiences, too. 

So the apparently incomprehensible task can be broken down into easily 
manageable segments on which you can_ have an effect. 

As with a monetary budget, wise practices in each area c?.n add up to 
significant impact overall. 

The keys ar*e awareness, cotmitment, and organization. 

These materials will help you. 

The Energy Management Program 

This energy mangagement program is compose^ of four elements,:. 

(1) First is an Implementation Guide, which provides you with 
options and step-by-step approaches for marshalling your 
resources and organizing to get a program off the ground. 
Covered are answers to questions such as: 

-Whose cooperation do I need up and down the line 
and how do I get it? 

-Who on my staff can handle specific responsibilities? 

-How can I organize people and assign tasks to best do ^ 
the Job at hand? 

-What goals should I set and in what priority? 

-What incentive, motivational , and reinforcement 
techniques can I employ? 

-What information do I need and how do I get it? 

-How can I publicize the program to achieve wider 
community awareness? 1 ^. 
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(2) Second Is a Curriculum Review and Development Guide. Since energy 
awareness Is a necessary and Important element for th» 
effectiveness of the program, included are general approaches 

for identifying energy-related concepts and bringing the topic 
of energy Into existing curriculum. There L^.*e suggestions 
for analyzing your current curriculum from an "energy viewpoint" 
as wcit 3S forms to record areas of strengths and weaknesses. 
Directions are given for selecting energy related educational 
materials and for Introducing energy to your staff so that they 
win want to become Involved. 

(3) Third Is a guide for Facilities Management which Includes 
technical steps you and your staff can take. These Include: 

-Determining your history of energy use in 
order to arrive at a realistic savings goal. 

-Conducting a "[olni-audlt" survey of the school 
to pinpoint maintenance needs and opportunities 
for energy savings. 

-Evaluating and prioritizing various energy saving 
opportunities uncovered In your survey. 

-Preparing an energy' saving action plan. 

-Introducing the concept of the maxl-^udit. 
Worksheets and audit forms 9re Included for your 
convenience. 

Suggested steps are organized according to: 

-Whether they are "quick-fix", low budget corrective 
"retrofits", or conversions Involving capital 
expenditures. 

-Whether they Involve energized systems (mechanical 
devices), passive systems (building structure), or 
human systems (operating and maintenance). 
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(4) Fourth is a complete Transportation Management Guide which 
provides a similar program outline to save energy in trans- 
portation systems. 

ftaterials are organized in such a way and provided in sach a fomat 
to enable you to exercise maximum flexibility. Nothing is prescribed. 

You can choose a few, many, or all of the elements outlined to tailor 
a pr*ograiti to fit your budget, time, responsibilities, and commitment. 

(5) Fifth IS an appendix which lists a number of DOE publications on 
energy conservation for school buildings. 
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GENERAL IMPLEMENTATION GUIDE 
ELEMENTARY/SECONDARY LEVEL 
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General Implementation Guide 



Sy thH ticne you have probably decided whether or not you are going 
to set up a conservation program. 

The task really Isn't as formidable as It may appear. 

Energy conservation Is actually a clear and well-defined challenge . . . 
In fact, a much better defined challenge than nwny which you face. The 
needs are obvious, and the physical or technical solutions are prescribed 
and tested. The major Ingredients, then, are comnltment, organization, 
coninunlcatlon, and motivation . . . typical responsibilities of management. 
The pieces of the "puzzle" are lying about within easy rearh. All you have 
to do lb put them together. 

This program Is designed so that the "nuts and bolts" details of 
Implementation can be parcelled out among your staff in small, manageable 
pieces. 

Also, you win be able to Impl&nent as much or as little of the program 
as you wish at any one time. Thus you will always have control of the scope 
and depth of your efforts. ^ 

Since anything Is easier when broken down lato smaller logical ,5ireps, 
the General Implementation Guide gives you some approaches on how to do 
just t/iat In the way of planning, organizing, and following your program. 
Regardless of whether you happen to be a district superintendent, 
business manager, school principal . . . or whoever . . . there are certain 
steps you can take in your own area of responsibility. This guide should 
help you identify some of the basic preliminaries you should consider as 
well as those persons whose cooperation must be sought, (either from an 
approval or task assignment standpoint). Obviously, as you read this 
guide, you should superimpose your own situation and position in deter- 
mining what goals to set and in identifying who mjst work with you and in 
what capacity. For those to whom you report, your preliminary work will be 
to gain approval and/or budget allocation. The degree of necessity for this 
will vary according to your own local situation and according to how 
ambitious a program you Intend to undertake. For those who report to you, 
your preliminary work will be used to assign tasks in such a way as to be 
compatible with their abilities, available time, etc. 




You might consider organizing your program into several iroplemerttatlon 
steps such as: 

1) Define your progran in general. 

2) Identify goals and, set timing. 

3) Identify those with whotr you must work 
.4) Get Started i . 

Uithout futher description then* let us take a closer look at your 

fir-st step. 

Step I : Define Your Program in General 

Assuning you are not going to try to do everything at once* consider 
the program as being divided into phases. Each phase would involve 
certain tasks or goals* each of which builds on the accomplishments of the 
previous phase. 

Following is a suggested phase breakdown: 

A. Phase I . 

1. Set up an Energy Management Team. 

2. Plan ways to motivate participants and sustain 
commitment. 

3. Conduct a Facilities Energy Audit ... a 
preliminary or "mini" audit . . . the single 
most successful technique to use to begin an 
energy conservation *pi^gram. 

4. Review ^nd reconvnend programnatic changes and 
any changes in operating and maintenance 
practices in both buildings and transportation. 

5. Accomplish "quick-fix" ideas-the obvious* low 
cost step: to save energy in school buildings. 

6. Revifew and audit curriculum for energy-related 
concepts now In place. 
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B. Pha^e II 

1. Review and decide, with your Energy ftanagen^ent 
Team, what low-cost or capital-outlay steps to 
take. 

2. Implement programnatlc changes. 

3. Examine Phase I results for opportunities to 
improve. 

4. Organize a proposed energy curriculum based on 
current content and resources available. 

C. Phase III 

1. Implement low-cost or capital -outlay steps chosen. 

2. Develop and impl&nent an energy curriculum. 

Most of the activities outlined In this program will concentrate on those 
activities listed under Phase I above. 

Step II: Identify Goals and Set Timing 

Once you have organized your program into a rough schedule based ot\ 
phases such as those above, the next step in breaking ft down into 
manageable pieces is to identify your overall goals and time frame for 
accomplishing them. This is of course quite subjective, depending upon 
how ambitious you, your budget, and your colleagues are. 

For examp1e> consider and realistically answer for yourself such 
' questions as; When can I start? How long will U take to set up your 
team and get it into operation? As a safe rule of thumb, you should 
probably set a time frame of one year to accomplish each of the three phases. 
This of course Is up to you. Set your own pace. 

Another part of goal-setting is the amount of energy savings you want 
the program to realize. For example, realistic energy savings as a result 
of implementing the "quick-fix" steps in Phase One should amount to 10-20%* 
in some cases as much as 35%. Fifteen percent might be a good middle groui^d 
goal to aim for. 
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Three case history examples are: 



Seattle Washington has instituted a number of energy conservation 
programs, including one called "Kill-A-Watt." As part of this 
program the City has succeeded in reducing winter* time energy 
consumption in its downtown office buildings by 42%. The savings 
were made by reducing unnecessary lighting, lowering thermostat 
settings, reducing hot water temperatures, and turning space 
conditioning off completely during unoccupied periods. 

The Metropolitan Government of Nashville-Oavidson County, Tennessee / 
reported a savings of 18,000,000 kilcwatt hours for the 12-month j 
period ending October 15, 1976 as compared with the previous year. / 
These savings were the result of conservation efforts which required 
no money to implement . The governntent saved about $400,000, or 
enough electricity to provide the needsofover 1,000 average j 
Nashville homes for a full year. ; 

Nassau County, New York established a county-wide building energy j 
audit. By correcting conditions uncovered during the audit / 
(primarily unnecessary lighting) the County reduced' energy use b, 
23^^:, saving $1.5 million dollars in 1975 . 

Ste p III: Identify Those With Whom You Must Work / 
Who will influence the manner in which you implement your prooV'am? 
What specific controls do they exercise over the program or part of 
the program? ' / 

What do you want from them? / 
What information will you need in order to make a decision to cooperate? 
How will you present the information? / 
These are the logical steps involved in identifying the va/rious spheres 
of influence with which you must deal to set up your program. /Of course, 
these will vary somewhat as to identity and degree of influence from district 
to district. However, there are certainly some cotmion elenierits to consider: 
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The School Board or Board of Education 

While the Board may not become involved in day-to-^day maintenance, 
transportation, or teaching items (within established policy and oudgets), 
the overall role the Board plays can be vital. If they are wholeheartedly 
convinced of the worthiness of the program then the first steps you take 
will be made on firm ground. Also, the Board is a key link between the 
school system and the coninunlty, and can play an important role In 
enlisting the support of various cotmnunity groups. 

Therefore, it is critical that the Board deliberate and agree to adopt 
a strong policy statement which gives the superintendent and district 
at large the needed mandate and direction. 

Such a policy statement will serve several functions: provide direction 
inform sta^f and students, alert the community, and psychologically prepare 
all concerned audiences for involvetaent in the tota'i program. 

A sample policy statement for consideration by your Board might be as 
follows: 

Whereas the cost of. basic energy fuels keeps increasing, and 

Uhe reas the Board of Education bears responsibility to provide 
for the best use of tax dollars, and 

Whereas a basic need exists to make all citizens more aware of 
energy options, and 

Whereas public education can provide leadership in examining 
1 ifestyles and developing a realistic energy ethic. 

Therefore , the Board of Education of District directs the 

superintendent and/or his agents to develop short and long 
range plans to b'rin^ about energy conservation strategies In 
the area of facilities managenient and transportation \b well 
as develop a curriculum which deals with energy awareness and 
conservation. 

..Savings of coranunity tax dollars Is of course a prime reason for 
commitrent by the Board to an energy conservation program. There are, in 
addition, other rat1onale<; for Board consideration: 



* A successful program would reduce the impact of a iQcal energy 
crisis* lessening the possilxility of schools being closed in 
order to save community energy supplies. 

* A successful program could also provide leadership and encourage 
cooperation ariong comnunity agencies and groups in an overall 
energy-savings campaign. 

* Adoption of a pr-ogram demonstrates conscientious response to 
rational energy-saving policy. 

The board will become involved in specific approvals of such items as 
curriculum changes or extra-budget outlays for major equipment additions to 
facilities or transportation systems. These latter measures will sink or 
swim on their own merits in regard to return on investment, although an 
energy curriculun is a "now" issue that the Board is likely to view 
favorahly. In any case* initial adoption of a Board policy such as the 
above will help pave the way. 

If you agree that a favorable Board policy is desirable, outline a 
sample program that might be implemented under such a policy (whfch is 
exactly what these materials are designed to help you do)» draft a proposed 
policy (such as that above], and use the appropriate channels to have the 
policy brought up for the Board's consideration. 

Administrative Council 

Many districts have an administrative council typically composed of: 

Boarc of Education Representative 

Superintendent 

Curriculum Director 

Business Manager 

Building Administrators 

The role of this coratiittee varies from district to district, but 
generally it serves to keep the members informed of policy changes and'acts 
as a coordination point for the entire district. The administrative council 
also serves as an advisory body to the superintendent and thus to the Board 




of Education. ,It nay make suggestions o»* recomnendations for policy changes 
it deems desirable. It can serve as a "go-between" from school to school 
and IS usually one of the few formal avenues of face- to- face comtiunlcations 

uM a itistrii t-wide basis, 

D i strict Superinten dent 

TtK> »u;'t'( ittt(.'fuk'nt of i-uurse, hds more latitude {within Board policy) 
til (.'ufiiitM Tin,!- "at t icijl ir [irujvcts. As staff manager of the curriculum 
<lirt\ tv)r, ■ \, irir^'M.^ttl su'M't visur, trviMS[»ort.aticn director, and Others, his 
MU'"u» t ' uM-ft val-iun {(ro'H'uui can cf fcctivoly tiiandate district-level 
I ^1 ,5 ■»'■ J ' i ■!> tut turiit iol [tersons. Ho is also a likely "point of 

fntr'v" to >'t\-it.ti inv School Board viith a suggested policy statetnent or request 
tuf ,i;i;>ro'.\i ! , .i ; ut'Ii O'- vjillt fullow-up reports. 

sjf.ple M- ini str.Uivc policy or directive which could be issued by the 
« h^vrintfn.U'i;: is incUtdod at, the end of this section. 

wie .ii;xM intL'«R!eni nust also be carefully aware of the style and content 
01 djy-tu-vJa> Support for the program beyond an initial policy statement 
o'- ovL"ii"ht of a district-love] energy r.i.magerient team. 

So'J'i' [?itfalls: 

* Arbitrary coal se tting can Itill a progran. Far better 
to trust the judgiiient and initiative of the staff and 
building Principals to prescribe specific savings 
targets. 

* Conflictin g signals . Consider the energy use 
inplicatlons of all decisions. For example, the 
superintendent who continues to insist on night time 
football may be telling his energy management team 
that his support Is mere lip-service. 

Curriculum Committee 

Curriculum committees are typically composed of: 

School Board Representative 
Superintendent 
CurriculiATi Director 

Subject Area Coordinators or Department Heads (Teachers) 
Parent Representative 



The role of this cottiniittee is to continually review the entire 
curriculum of the district and to make recoranendations for significant 
changes through the superintendent to the Board of Education. It is 
involved In providing broad direction instead of dictating the actual 
specifics taught in the classroom. It can serve as a conrtunications 
route from the classroom teacher to the Board of Education. 

Self-di rect ed Action 

Perhaps before you begin "lobbying" with the appropriate persons you 
should first consider: 

Whit can I do wi thout others* approval? 

At any managerial level, building or district, there are certain 
prerogatives within set policy or budgets that will allow quite a variety 

of actions. 

Insofar as an energy conservation program is concerned, for example, 
you my well be able to implement on your own those of the following Steps 
which fall under your responsibility. 

* Facilities - Changes in operating and maintenance practices, 
etc!, such as light-level reduction, reduction of ventila* 
tion to state code levels, shut-down of heating, cooling, 

or lighting in unoccupied areas or at "off times", and 
temperature set-back; also effect "quick-fix" measures taken 
at no or slight cost, involving inexpensive equipment and 
the time of existing salaried custodial staff. 

* Transportation - changes in operating practices, extra^ 
curricular activities usage policies, etc. 

* Curriculum - voluntary energy- related additions to existing 
curriculum, outside speaker program scheduling, etc. 

Your Staff and Colleagues 

Obviously you are going to need the help of co-workers and those on 
your staff to conduct a successful program. As a manager, you will also 
recognize the need to organize then into an effective functioning unit. 
That unit is the Energy Management Team, the organization of which will 
be the first step as you launch into Phase One, 
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Step IV: Get Started! Phase I Underway 

Nuw you have got a general idea of wh3t you are going to do, who is 
going to be utvolved^ and what approvals you will need. 

No time like the present to get going! 

From the above* or your own addi tonal experience, choose your first 
step. Will it be to seek a Board policy statement and distrtct-wide aid 
and involveinent or to begin directly with a\1imited program under your 
own rec. ^nUance? \ 

V.'hichever route you take, you should proceed to outline your steps in 
more detai] and set a general but flexible tiwe frame. Most important is 
to start now. Resolve to go see the superintendent or a Board member first 
thing Monday or sit down this afternoon and prepare your list of* prospective 
energy managernent team members. See*you are already into Phase One hardly 
before you know it! " 

The first step in Phase One, you will rectdll, is to set up an 
Etiergy Management Team. Thts is an important f^irst step so let us consider 
it in some detail. 

The Energy Management Team 

One of the most important tasks inmaking energy conservation a reality 
will be setting up an effective Energy Management Team. Such teams may be 
formed at the district level, at each school in the district, or both. 

Energy [management must be a team effort. All persons in the educationa' 
contfnunity MUst have an opportunity to provide input and to participate. Past 
successful efforts at implementing energy conservation programs Indicate 
that the best approach Is to set up a small but'strong Energy Management 
Team. Composed of capable staff persons with the experience atid expertise 
to carry out their portions of the program under your overall management, it 
is this team that will take on the day-to-day details, and will provide the 
necessary link-up among areas of concern and expertise so that Information, 
problems, and ideas from each area can be brought to the attention of all 
others. 
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Board of Education 



Superintendent 

& Central Administration 



Transportation rtonagement 
& Personnel 



Student Body 








Teaching Staff 




Parent Groups 



Conmunlty Groups 



Team 



Building Administrative Staff 



Food Services Personnel 



Facilities Management & Custodial Staff 



now consider a possible make-up for a district-level Energy 
Mana^. nent Team or coiimittee. 



-District Energy Management Team- 



Team Members 



District Superinterdent 
or designee 



Duties 

-preside over team Bjeetlngs 

-represent program to the community 
and to the school board 

-coordinates collection of aufllt data 
from various buildings and from 
transportation sector 

-decide on recommendations of 
maintenance supervisor and transpor- 
tation director, collect equipment or 
repair bids as necessary, prepare 
expense proposals for board approval 
as necessary 

-attend seminars. In-service workshops, 
etc., presented by professionals in 
order to gain knowledge and remain as 
Infonned as appropriate 
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Team Member 



Duties 



Maintenance Supervisor -conduct audit workshops or training 

sessions as needed for building « 
engineers and maintenance personnel 

collect audits from Individual buildings 
and compile Into d1str1ct*w1(te audit 
report* 

conduct analysis of audits and make up 
prioritized list of recointiendations* 

enlist help of other supervisors, 
managers, etc.i as needed-e.g., dis. ct 
food services supervisor regarding 
kitchen energy use 

Implement transportation energy 
management portion of program 

submit to business trtdnager any 
proposals Involving new ectuipment, 
modifications^ extra expenditures, 
etc.* as policy dictates 

Curriculum Director -collect school curriculum reports and 

recommendations 

-prepare district-wide program 

-procure energy educational materials 
for teacher use 

^disseminate Information to teachers 
on educational opportunities such as 
workshops 

-develop district-wide in-service 
programs 



Transportation Director 



♦these functions may be performed by a 
professional engineering consulting 
firm If appropriate. 



Ml 



Team I-iember 



Duties 



Cormiunity Representative 
(PTA, civic group member 
or officer) 



•^provide input as to comnunity point 
of view, attitudes, or opt}Ortunities 
tp Interface with other progr^s 

"disseminate prograni concept, steps, 
results, etc., to connunlty 

■*act as public relations agent fgr 
district team 



Student Representative 
(where applicable, e.g., 
hioh school and most 
sfi'condary level-selected 
from among student repre- 
sentatives on each of 
individucil school teams) 



-advise as to level of student 
cooperation which could be expected, 
student attitudes, ideas for student 
motivation 



Consul tant 



'-optlona't outside professional, 
technical help retained to peform 
and/or analyze buildinc) energy audits, 
SJjggest priorities, etc. 



District Energy Director 
or Energy Coordinator 



-appointive office to take over some 
or all of team duties of business 
manaaer and maintenance supervisor 
A rule of thunJb to consider: if 
you can set up an Energy Director 
for 10^ of the districts fuel 
bu,d9et (including salaries, space 
cost, etc.), you can't afford not 
toi 



Other possible candidates for inclusion on the district team might be: 

* Utility conpany representative 

* Representative from the board of education 



* District Representative 
(one from/for each school ) 



-convey building audit results to 
maintenance supervisor ■ 

-act as liaison between district and 
school energy management team 

-report to curriculum director on 
results of in-school curriculum audit, 
reconnendations, etc. 

-represent'^ school team's consensus as to 
priorities, etc. 
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Note: Having a representative for 
each school could become too 
cumbersonte for large districts. 
If so, the tasks could be 
handled by one or two persons 
from various schools who would 
act as liaisons to all schools 
In the district. 



ENERGY MANAGEMENT TEAM - DISTRICT LEVEL 



Superintendent 



Consul tant 



School Board 
, President 



Energy Management Team 
, Energy Director 



Business ^:anager 



T 



Building ; iPNi.stratlon 
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Bulldlnip Maintenance 
Supervisor 



I 



Food Services Personnel 



Coitnunlty Representatives 



Transportation Director 



Transportation Personnel 



I 



Transportation Subcontractors 
& Suppliers 



Curriculum Director 



Teaching Staff 



r 



student Representatives 



I 



Parent Group Representatives 



\ 
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Let us consider a suggested makeup for an energy management team for an 
individual school. 



Team Member 
Team Leader 



District 

Representative 

(Optional) 



-School Energy Management Team- 



Normal Position 

Dean. Prfncipal, 
Assistant Priclpal, 
Business Manager* 
or Designee 



Could be the Team 
Leader or a separate 
designee chosen from 
staff 



Duties as a Team Member 

-preside over team meetings 

-assign tasks within pt*ogram 

-represent program to parents, 
teachers, and the neighborhood 
as necessary 

-approve any submittals or . 
reconmendations to the district 
- or board 

-report to team on district 
activities or r^ommendations 

-collect and prepare audits, team 
recommendations, reports, etc. 
for district or school board as 
required 



Facilities 

Energy 

Manager 



Building Engineer or 
Head Custodian 



-conduct or n»anage building energy 
use audit (on own or lead entire 
team through the audit) 

-prepare a list of operating and 
maintenance changes or practices 
which will save energy 

•prepare a list of "quick fix" 
energy saving measures (from those 
suggested In the facilities guide) 
which he or his custodial staff can 
do within current budgets 
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Team Member 



Normal Position 



Duties as Team Member 



-report audit data collected to 
district representative or team 
leader vfho prepares complete report 

-work as necessary with district 
maintenance supervisor regarding 
maintenance or training aspects 
of the pwgram 

-make sure entire custodial 
staff Is aware of program and Its 
steps 



Food Service 
Energy Advisor 



Head of Food 
Service, Cafeteria 
Manager 



-provide necessary Information 
on current practices^ techniques, 
equipment, etc. to district 
representative or team leader, 
providing energy-saving suggestions 
as necessary 

-conduct kitchen-related portion of 
energy audit (as applicable) In 
cooperation with faclltles 
energy manager 



Faculty 

Representative 
(one from each 
grade) 



Subject Coordinators 
Team Leaders 
Department Heads 
Grade Level Leaders 



•conduct curriculum audit, getting 
Input from Individual teachers as 
needed 

•provide Input to team as to 
teacher attitudes, avenues for 
teacher contribution to program. 
Ideas, etc. 



Team Member 



Normal Position 



Duties as Team Ftember 



Student 

Representative 



Class Presidents 
or other officer 
or outstandirrg 
student In voca- 
tional or applied 
sciences 



-provide input from teachers as to 
Physical conditions in eacfi xoom 
of building as related to energy 
cons urnpt ion 

-help enlist faculty support 
for team activities 

-implement faculty motivational 
concepts 

-represent team to the faculty 

-participate in audits 

-provide input to student body 
reactions, ideas for enlisting 
student cooperation, etc.. 



Consultant 
(Optional) 



Professional 
Consulting 
Engineer or 
Reputable Energy 
Audit Firm 



-collect audit data, analyze 
and provide prioritized list 
of energy-saving measures for 
team evaluation 



Other possible team members who may be effective in helping reduce 
energy use in their particular areas would be: 

Athletic Director pr Head of Physical Education 
Director of Vocational Education ' 
Director of Dramatics 
Band Leader 
President of PTA 

Transportation Representative - If district owns buses. 

You may wish to fill out the following chart with names of appropriate 
persons on your staff as a reference. 
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ENERGY MANAGEMENT TEATI - SCHOOL LEVEL 



Consultant 



lear.i Leader 



Uuildinq Enoineer 



Custodial Staff 



District Representative 



FooJ Service Mananer 



Cafeteria Staff 



1 



Faculty Representatives 



Student Representatives 



Bus Driver 




Some Notes About Team Members 

The Chairman (Superintendent, Principal, or Designee) 

Organization of the team is very Important. It must be led by a 
sp3rk plug . ; . a catalyst. The chairman will nonnally be the superin- 
tiendent, school principal, or someone who works directly with him. In the 
case of district teams in larger school districts this person may be the 
business manager. The business manager is the person wtio knows about fuel 
bills and also relates directly to several others on the team. If the 
business manager, for whatever reason. Isn't the person finally selected 
as chairman, he or she should be on the committee. The Important thing is 
that the chairman be a leader . . . someone who can Instill enthusiasm to 
the cormilttee and subsequently to those who are represented on the committee 
(students and staff). 

Community Representative 

Select each of these carefully. They should be leaders—opinion maker 
types. They may not a11_ be aware of the need to save energy. Some may even 
be somewhat negative to the concepts. For example, they may feel that the 
whole energy situation is contrived by the oil interests and that there 
really isn't a problem at. all. Include them too, they will learn the trutft— 
that the problem is real. Secondly* including them will neutralize the 
opposition, if there is any, and you will have at least partially defused a 
potential problem. 

Teachers and Students 

. The teachers do not have to be in science or other technical areas. 
The important thing is that they are interested in the program and show some 
personal cormiitment. The student representatives need not be limited to the 
older ones. Don't hesitate to include those In the lower grades. They are 
a part of the district, too. 

Consultant or Technical Advisor 

This person has been mentioned several times—who is it? It is strongly 
suggested that you include a person with a technical background as a team 
memtter and not as a chairman. Your own people should maintain control of 
the team and set the overalKdirection. Unless you have talerft on your 



staff over and above that normally found in an educational system you will 
need input. The person we recormend will probably be an engineer. He or 
she will be a consulting electrical or mechanical engineer who, hopefully, 
has prepared energy conservation plans for others. The role this person 
plays will be explained in detail as we describe what the team does. 

Picking the Right Energy. Management Coordinator 

It is instructive to elaborate for a inoment on the post of energy 
coordinator (or energy management officer), for many successful proorams 
have indicated that one person should be charged with developing and imple- 
menting the entire program with the support of the team. This position is 
thus very important in the process of collecting information, stimulating 
discussion, establishing goals, providing leadership, and in achieving 
overall objectives. 

Picking the right person is therefore critical. 

The position can be part-time or full-time depending on the size of the 
district, but the appointee must have a manager's responsibility. The 
appointment shoul^ be publicly announced and given both internal and community 
importance. The indication should be clear that the energy manager is imple- 
menting the superintendent's wishes. 

The following qualifications should be considered as screening points 
for each candidate: 

1. Interest--Has the candidate demonstrated a sincere interest tn 
the energy issue? 

2. Ability—Has the candidate demonstrated ability in organizing 
committees, accepting and assigning responsibility, or in 
establishing realistic goals? 

3. Time— Can the candidate be freed up to dedicate time to the development 
of an integrated program? 

4. Motivation— Does the candidate possess the necessary inner drive 
that will sustain the program? 

5. Acceptance-- Is the candiate currently accepted as a leadership 
figure in the total community? 
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Once you have assembled your prospective Energy ttanagement Team, what 
will you do? What will you tell them at that first organizational t^eting? 

Before answering this question let us review the question""Why did we 
form a team?" The answer is not "because the Board told us to." The team 
is not a do-nothing, figurehead* look-intelligent group. They will 
assume an active roll in creating the specifics of an energy policy and 
implementing the policy for the district or individual school. Unless the 
team i;>eitibers themselves are involved they won't be effective in getting 
others involved. 

The first meeting should therefore acquaint everyone with the overall 
problen and set a direction for the future. A film that is poignant in 
making the point of why something must be done is "The Critical Choices 
Ah2ad"» prepared by the U.S. Departnent of Comnerce. It is a 30 minute 
filr.i which discusses the subject from the standpoint of natural resources 
(sources of energy), the various consumers of energy » and why* in order 
to meet the needs of our society, we must conserve energy NOW! The film is 
available fr-on the U.S. Departnient of Energy, Mr. Tim Lankton, Mail StoP: 2H 
Utfiee of Industr'idl Proarams, 'Washington, D.C. 20585. 

The following are some suggested agenda Items that might be explored 
during the planning and organization meetings of the energy management team: 

* Assign responsibilities and tasks to appropriate individuals 

and/or groups. 

* Discuss communication and motivational strategies for involving 
the entire educational community. (See next section.) 

* Plan an energy audit for the district Cor for one building). 

* Set specific goals and establish a schedule for implementation 
of the various phases of the program. 

* Plan a public information program to inform district personnel 

and the community about the existence of the project and its goals. 

* Discuss the possibility of including outside consultants in the 
field of building design or energy management. 

* Assign individuals the task of reporting back to specific teams 
at a specific date. 
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It is suggested that the team be convened on a regular basis . It 
should be on the same day, the same time each week. Have an agenda and 
make it specific. Keep the meetings dynamic and be sure they do not dry 
out. 

Another vehicle for encouraging your energy management team Is a 
film entitled The Fourth R which Is free by writing to: Modern Talking 
Picture Services, 2323 New Hyde Park, N.Y., N.Y. 11040. This film was de- 
veloped in conjunction with SEED ( Schooljjptfse Energy Efficiency Demonstra- 
tion ), an etv«rgy management manual fpr schools developed by Tenneco. For 
copies write: SEED, Tenneco Inc., Public Affairs Department, P.O. Box 2511, 
Houston, Texas 77001 . 

Following are examples of memos, announcements, building or Intra- 
dlstrict correspondence related to Implementation of an energy conservation 
program. 
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Date: 

To: District School Principals/Department Heads 
From: Superintendent 

Subject: Formation of the District Enercty Managenent Team 

The need for a total educational energy program ha$ been endorsed by the 
Board of Education. This policy requires that we strive for a significant 
reduction in our energy consumption as well as introducine; energy concepts 
into the curriculum at the 4th, 7th and Uth <)rade levels. I am 
recommending a first year goal of ZQ% reduction in overall energy usage. 

Our district uses kilowatt hours of electricity, cubic feet 

of natural gas, and gallons of fuel oil for a total of million 

Btu's of energy yearly. The monthly cost in dollars averages out to 

$ ^ or %^ annually. These costs are rising at % to % 

per year. The increases since 19 would have paid for an additional 

teachers salaries, textbooks, or new chemistry labs. We 

must initiate an aggressive district-wide energy conservation program at 

once. I am appointing to the position of district energy 

coordinator with the responsibility of formulating- and conducting the program. 

will form a district team which will meet one week from 

tjoday on at in room of the 

tjuilding. The total educational energy management approach requires that 
illl the staff be involved. A number of districts have achieved 20% to 30SS 
savings in usage last year by implementing a well planned energy conser* 
vation program. They have saved enough money so that they can '^tain personnel 
and purchase instructional materials they would net have otherwise been able to 
purchase. 

Your responsibility will be to assist in establishing this program through 
your staff and to be a coRmunication link between the district team and your 
building task force. 

See you at on . . 
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Date ; 

To: All District Employees 
From: District Superintendent 

Subject: Initiation of Energy Awareness and Management Program 

Television, radio, and newspapers are filled with reports on the rising 
cost of energy. The energy problem has a potentially serious impact on 
our homes and schools, including the operation of this district. 

As a result, the Board of Education is initiating a far-reaching Energy 
Management program to identify and eliminate inefficient and Unnecessary 
uses of energy, throughout the district as well as introduce energy as a 
classroom topic at the 4th, 7th. and 11th grade levels. To accomplish this 

task, I have appointed to head the Energy Management Team on 

the district level. This team will formulate a program which will enable us 
to reduce our energy consumption without altering oUr educational program. 
The support and active participation of each employee is essential if we 
are to achieve our goal of ZQ% savings in energy use this year. 

Since we cannot pass on increased operating costs to the consumer, each 
Increase in fuel costs means that much fewer dollars we have for^ people, 

materials and programs. The increases in fuel costs since 19 would have 

4>aid for an additional teachers' salaries or new textbooks. 

You will soon be seeing signs that say "Save Energy"* This is more than a 
slogan-it is a reminder that energy will be available at home and at school 
!£ we are careful in the ways we use it. It is no surprise that we are 
spending niore on energy than Instructional materials. These signs are a 
reminder that energy respresents money-and wasted energy is WoSted money. 
Working together we can conserve energy and save for the future. 
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Pl an Mays to ^tot^vate Participants and Sustain Conwltment 

The human side of your program will need attention If It Is to succeed. 
People need motivation. Incentive, and reinforcement If they are to continue 
to be successful over the long haul. Most professions provide their own 
incentive and reinforcement In their careers by doing a conscientious job 
and observing progress. However, progress will be hard to discern. It will 
thus be crucial to keep them informed of the Importance of and progress 
toward the goals of your program. 

One way to provide Initial as well as continuous motivation Is through 
professional Incentives and awards, aimed at tying the program to their 
professional activities. 

For teachers, in-service credit or board credits can be granted for 
prografi! partldMtion-e.g.* workshops on energy, participation on energy 
managenient team, or service as energy coordinator. If salary-related 
credits are not part of your system, teachers should be assured that their 
participation will be part of their "resumes'* for evaluation. 

Cooperative efforts with staff or national teacher organizations or 
associations can also be a source of professional recognition for teachers. 
Awards, presentations of papers on the energy manag^nt program, etc.. can 
be utilized effectively by such groups. 

The continued help and ready cooperation of the critically important 
staff members involved in facilities management, transportation, and curri- 
culum development can also be spurred with continued long*term reinforcement 
of an "energy consciousness." Some means of such reinforcement are special 
events or programs such as: 

* Field trips to educational or industrial facilities related to 
energy production, distribution, or use. 

* Industrial arts, home economics and science shows, with energy 
conservation as the theme. 

* Parental "back-to-scnooT nights - an opportunity to show what 
the schools are doing to save energy and doUars-and what can 
be done at home to help. 

* In-house conmunications such as posters, wall sticker-reminders 
near switches, thermostats, windows and doors, hot water t^ps. 
etc.; memos; weekly "energy tips" published. in school papers 

or district newsletters; progress articles in faculty newsletter 
or school paper, etc* 



Everyone involved in the program can receive additional recognition 
through appropriate union or trade magaJLines (which may print articles 
regarding the program), special in-house awards, and favorable publicity 
{in-school or communTty publications). 

Create some 1nterest--qet people excited. Suggest that the entire 
school becofne involved in a contest. First could be a "name the effort" 
contest. Every worthwhile endeavor should have a name. Each student may 
be asked to subm't a noiiti' or a slogan for the effort. In one school 
dislvitt where this was ti'ied the winning entry, as judged by the coflfJtnittee. 
was submitted by a seriond (jrader, and the district was K~12, This may be 
followtM by d jtosttT coritest-aga1n» acti/e participation oy everyone. This 
my be expanded to include a classroom (or grade) competition, a school 
winner, and finally a winner for the overall district. 

Other educational efforts--and energy from a technical standpoint hasn't 
twt»n been considered yet— may include buttons, banners, appointnient of energy 
i'tonitors, and of course, solicitation of ideas from everyone as to how to 
save energy. Properly done, the team will be ovenvhelned with ideas, many 
of them very good. 

Obviously, at this point in time, the community is beginning to learn 
what is happening. The students spread the word to their parents, relatives, 
etc. Capitalize on it. Soon, the entire community may'become aware'and 
begin to save energy. In many parts of our country the school and/or the 
church is the center of community life. Under this program, tiie school 
can be the. focal point and lead the way toward providing positive leadership 
In energy conservation and energy conservation education. 

Efforts should be publicized through the local newspapers, radio, and TV. 
Articles on your program, pr*»ss releases, public servfce announcements, and 
the like can increase the general "esprit de corps" and help assure success 
of the program. For example, if'^your Board has issued a policy statement, a 
press releas^s^uch as the following example might be in order. 




Sample Press Release 

The Board of Education of District has announced plans 

. to develop a district-wide energy conservation ethic in an 
attempt to curb the ever rising costs of keeping our schools 

open. , the President of the Board directed the 

Superintende'^it to develop "short and long range plans" to 
save erergy dollars and to make curriculum changes so that 
students will be confronted by facts and issues concerning 
lifestyles and conservation. All areas of energy use are 
to be studied including heating, lighting, and transportation. 
It is the goal of the school board to achieve a minimum of a 

savings by the end of the first year of the new . 

program. 

In addition, contact ^should be made with civic groups such as Rotary. 
Kiwanis. Lions. Jaycees. etc.. with an eye to providing programs for their 
meetirrs on the topic of your energy program and to enlistina their support. 
Major local employers, unions, and locaV government officials ran be of help 
in highlighting your program(s). 

Comriunity understanding can be further heightened through additional 
special programs such as energy conservation seminars for homeowners, energy 
"fairs", and adult continuing education programs on energy, etc. 

To review, you should now (using your knowledge of your own situation 
as well as your creativity) be able to outline your programjn terms of: 

* Work to be done, in what order, and in what sequence (phases). 

* The general goals of your program in ten.is of time and energy savings. 

* The people available on your staff to carry out program details, 
and how these people will be organized for effectiveness (energy 
management teams). 

* What incentives and motivational reinforcements you will use to help 
assure long tern coinmitnient and success. 

Continuing on into Phase I and ultimately other phases, will involve 
detailed examination of energy uss in your facilities (buildings) and in 
your transportation system, as well as getting energy conservation concepts 
into the curriculum. 
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Separate sections have been prepared on these areas to facilitate 
dividing up the program among those of your staff who are best equipped 
to handle them. 

For exainple, the Facilities section might go to the Business ?tenager 
at the district Tevel, or to the Building Engineer at the individual 
school level. Or, you may be responsible for their implementation yourself. 
This will depend upon your personnel and time resources. 

If you are delegating the Curriculum, Facilities, and Transportation 
segments, you should read through them first so you will have a feeling 
for what is to be done. 

Let us take a moment to recap. 

All of the. foregoing has been aimed at helping you get a broad feeling 
of what is involved organizationally and managerially in setting up an energy 
managenent program.. 

We have reviewed some of the basic steps you will take. By "walking 
through" these steps mentally and superimposing them upon your own local 
situation, you should be able to prepare a general outline of key steps and 
features in your program implementation. Doing so will not only give you a 
"handle" on the undertaking, but will help you organize your thoughts for 
presenting your program concepts to those whose approval and/or cooperation 
must be sought. 

The attempt is not to give you a prescription, but a generalized grouping 
of the sort of things you will likely be considering. There is plenty of 
latitude, indeed explicit encouragement, for your own ideas! 

Some general guidelines to keep in mind as your program unfolds: 

* The specific steps you and your Energy Management Team decide to 
take will depend on your location and climate, the potential savings, 
the complexity of the building and other syst^s, technical capability 
of your staff, time and money available, etc. The specifics outlined 
are for consideration. 

* Continued commitment is qrucial. Lip service plus a few memos 
reminding people to turn off lights or set back thermostats will 
reap very poor overall results. More than periodic conmuni cation 
is necessary. Liberal. use of some of the reinforcements and 
motivational suggestions previously covered will be of help in 
addition to your obvious personal involvement. 




* Careful planning and coordination, plus well-thought out procedures 
and guidelines at all phases are Important, If desired results are 
to be achieved. Don't be discouraged If planning efforts seem to 
consume time, for such efforts will pay dividends. 

* Accurate data on energy consumption and cost, plus the cost of changes 
tinder consideration and their potential savingswIU have to be 
developed In order to establish priorities and monitor performance. 

* Evolution, not revolution must be the byword. Obvious Inefficiency 
which can be cheaply and gradually eliminated. Is the first target. 
Following that will be modifications requiring capital outlay, 
decisions for which will be wiser as more knowledge Is gained In 
earlier phases. 

* Conservation, not curtailment . Education remains the primary 
function of the school or school system. Energy conservation that 
eliminates needed programs is missing the point... we could all 

go back to the caves and save a Jot of energy. The point is that 
efficient use, good housekeeping, consolidation, wise scheduling, 
etc. can allow us to have our cake and eat it, too. He can have 
conservation and education, without curtailment. 

* Constant review and updating of program plans and progress will be 
necessary to maintain interest and commitment, as well as to Identify 
further conservation opportunities. 
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ELEMENTARY/SECONDARY LEVEL 



CURRICULIM REVIEW AND DEVaOPMENT GUIDE 



If effective national energy conservation is to become a reality, we 
must look beyond the inmiediate saving of dollars and educate society to 
adopt changes in lifestyle that will lead to continual or lifetime conser- 
vation. In short, energy conservation must become a learned habit that 
replaces current habits which have led to excess consumption. 

Since we are concerned with habits, it only seems logical to develop 
the desired habits early, rather than to let undesirable habits develop 
which must be changed later. Therefore, it makes sense to develop the 
strongest energy emphasis among students as early as possible. This will 
insure that the following grade levels c^n build on those accepted habits, 
rather than on those which need to be chanfied. Otherwise, education becomes 
oily a firefighting process rather than one which addresses itself to 
prevention. The key to this process is the development of an awareness on 
the part of students of how energy and Energy conservation impacts upon 
virtually all aspects of our lives. 

An energy conservation curriculum can therefore be built from the 
base of .^arlier grades, rather than from the top down, as so often happens 
in curriculum develofmtent. An energy curriculum can be started at kinder- 
garten with each successive grade level adding to initial concepts, rather 
than setting a conceptual "ceiling" at the high school level toward which 
lower grades must simply provide a circumscribed background. The number 
of concepts that the kindergarten child can learn are very limited, but 
those concepts can be expanded upon in first grade and so on, all the way 
to the post-graduate level; 

In developing the «nergy curriculum, teachers at each grade level can 
determine what concepts will be dealt with in that grade. These teachers 
are most familiar with what the students are capable of, how much time they 
can spend, whether they need an actual energy unit or whether energy con- 
cepts can be incorporated into other curricula - in short, they are the 
experts at that level as are the teachers at every other level.. 

Since energy is an everyday necessity of life, concepts of energy 
production, distribution, use and conservation can be incorporated at any 
or all grade levels. Determining at what grades such concepts will be 
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Uught sho.Id be the responsibility of each individual school district 
Much „,n depend upon existing curricula as well as the interest of the 
teachers who will be doing the actual classroom work. 

Once the concepts have been identified, decisions can be made on how 
these concepts will be taught. This my result in the creation of a 
specific un,t on energy or the simple addition of an energy emphasis In a 
un,t that is currently being taught. How the concepts will be taught can 
vary from one grade level to another depending on each unique set of 
circumstances. 

The final energy conservation curriculum should be developed on a local 
level because energy consumption patterns are as unique as the geographic 
location of the district, the economics of the district, the buHdlnas of 
the district, the sUe of the district, or the background of the teacher. 
Who will implement the curriculum. 

This however, does not mean that an energy curriculum committee will 
be developlna everything from scratch, but rather will be able to adopt a 
program from a wealth of materials currently available. One of the best 
sources for locating n«terials Is he Energy Education Materials inventory 
volumes I .nd II. volume I My be purchased for $5.25 from the U S 
Government Printing Office. Washington. D.C. 20402. Volume II - $8.00 
, An energy currlculm which Is rigid and inflexible is highly undesirable 
and would likely result in more problems than It would solve. Such is not 
one of the goals of this program. 

A rigid program cannot address the diversity existing In local energy 
situations nor Inspire much creativity and conmitment on the part of the 
teachers who must use it. 

Although the focus of this book is energy conservation, it is important 
to remember that a comprehensive energy educatton program Is not limited to 
conservation education. It is far broader. Including all that an infonned 
citizen neeas to know about energy, energy technologies, policies, socio- 
economic tradeoffs, energy careers, etc. 

However. )»*»iie'no uniform program is intended or desired, some 
suggest ton's as to types of concepts to be look for and/or potentially 
developed are not out of line. 
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Once the content of the currlcular concepts has been established work 
can begin on selection of activities and personnel to actually teach the 
unit. These activities should be goal oriented rela t1 ve to each of the 
concepts. The establishment of goals and selection of activities might 
at first glance appear to be rather formidable, but this Is only because 
of the wealth of information available rather than the lack of It. Any 
number of traditional as well as Innovative activities can be assembled 
for any conceivable goal. The process is one of elimination rather than 
the creation of new materials. In fact, time sjDent on developing new 
materials or activities, at least Initially, Is a waste of effort. It 
will simply result In reinventing the wheel, wasting effort which could be 
channelled to a much more productive use-teaching students. 

ThU^gulde identifies several steps In assessing existing curricula, 
identifying energy- related concepts v/hlch are or can be Involved In that 
curricula, organizing those energy-related concepts. Identifying materials 
which can be used in the classroom to teach those concepts, and Introducing 
the new approach to teachers through v/orkshops. 

The goal Is to infuse the entire learning process with those "real 
world" concepts which can create an awareness In students of the Importance 
of energy and energy conservation In virtuallyall aspects of our society. 

Persuant to this overall goal, the guide breaks the curriculum 
assessment and development process Into five steps: 

1) the "curriculum audit 

2) curriculum evaluation 

3) curriculum development 

4) selecting materials 

5) curriculum 1n-serv1c€f 

Th^ Curriculum Audit 

!f energy-related concepts ai-e all-pervas:ive in virtually all aspects 
of our lives, then energy-related concepts must be Involved In those courses 
and subjects being taught to students. If energy awareness Is to be Instilled 
In students, these energy relationships must be Identified, and to some degree 
highlighted as these subjects are taught. 
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_ Ttre--eOT-rTCTjhim Autfit 1s "tTeslgneS 'as tfie fVrst step in the process: that 

of identifying enerny-reldted concepts existing within currently taught 
subject matter. By performing such an audit, not only will a strong energy 
curriculum bo developed, but your own mind and those of your staff members 
will be "trained" to think of energy and its impact. 

Sometimes energy-related concepts are obvious. For example, science 
classes covering the topic of electricity can obviously spend a few minutes 
on how electricity is generated and used. Coal, as a topic of geology, can 
t-asily jnd obviously be discussed in terms of its importance as a fuel. 
The stutly of plants in biology suggests a few minutes discussion on the 
ptogression of our society from primarily wood-burning to petroleum 
through current experiments in biOmass conversion as a source of fuel. 
Geography can include information on world distribution of resources, 
SociiSl studies can explore the energy base other countries as well as 
that of our own or the need for energy in the operation of such basics as 
police and fire protection and mail delivery. Civics and government classes 
can discu^is the structure and problems of governmental rqgulation of energy. 

In other cases, energy concepts may not be so obvious. Some 
imagination may be required to identify inherent but hidden energy-related 
concepts or energv teaching opportunities in some Subject matter. This can 
actually be fun! for example* what has energy got to do with mathematics? 
Not much, directly . . . but instead of posing arithmetic or algebra problems 
in te.-ms of rubber balls, apples, percentages of people. etc.» how about 
iMitilling sofiie familiarity with the numbers involved in energy issues . . . 
such as barrels of oil, tons of coal, percentages of our needs supplied by 
various fuels, etc. tnglish classes often assign essays , . . surely the 
energy crisis is a fertile field for writirvj! In geography it is often 
noted thai three-fourths of the earth's surface is covered by water* What 
does this h,(ve to do with energy? Consider that: 

Udlcf is needed to make steam to turn turbines which turn 
generators which produce electricity. 

Water is needed to wash coal to remove impurities before the 
coal is burned. 

Water is needed in the process which is used to remove oil 
frotn oil shale-.- 

Water, and Archimedes' principle, have cllowed us to develop 
water transportation to the point of using today's super tankers. 
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hydrogen which can be a source of fuel. 

Water is the ^Iriving force behind hydroelectric power. 

Ocean tides can be used to generate electricity. 

Water contains deuterium which is the "fuel" needed for fusion. 

The difference in temperature between the water on the surface 
of the ocean and very deep water can be used to generate 
el ectricity. 

Water is needed to condense the steam in present day electrical 
plants. 

Aquaculture may be the farming technique of the future which will 
supply us with vast quantities of biomass for use as a fuel. 

The hydrologic cycle naturally returns water to our rivers so 
it can be used to generate electricity. 

vou get the idea. 

As Indicated* everyone nust begin thinking about energy and its 
relationship to all that we do as the first step toward instilling an 
awareness of conservation as an "automatic" reaction or learned set of 
habits. Educators must lead the rest in this effort ... and consequently 
must first train themselves to recognize and involve energy concepts in 
what they teach youngsters of the world around them. This can be as 
interesting and fun a process as it is important. 

The Curriculimi Audit Forms included are designed to help teachers 
organize their thoughts in identifying energy-related concepts within the 
subject matter they are teaching. Ideally* each teacher should prepare one 
form for each subject area he or she teaches. This may mean that 
elementary teachers will end up filling out several forms each» while 
junior and senior high teachers might each fill out only one or two forms. 
However, the latter will necessarily be going into more depth. 

Some suggestions: 

* Give teachers plenty of time to complete the audit. Nothing like 
another autocratic paperwork assigmnent from above to kill 
interest and imagination. It may even be a semester or year-long 
project which teachers complete as they go through their normal 
lesson planning. 



* Make it interesting! The process can be either an exciting 
and challenging mental "game" or a tedious and boring 
"nuisanre" assignment. Encourage "brainstorming" sessions 
anx^ng teachers In Informal settings. Teachers may even 
Involve their classes In such brainstorming. 

The forms ftrst ask for what amounts to an outline of the subject 
matter* Identifying the key concepts involved in the overall topic as 
It Is taught. Sometlines these may be basic facts which trigger an 
energy-related concept (such as the geographical fact of three-fourths 
of the earth's surface being covered by water as mentloneo* above). 
YOU can begin to see why this isn't something that can be done in one 
sitting, such as by copying the textbook table of contents! It Is a 
process that requires teachers to think of what they are doing in detail. 

After Identifying these overall course concepts, the next column 
can be used to fill In the energy-related concepts which are or could be 
Involved In those overall concepts. 

The next column can be used to Indicate whether the energy concept 
has a direct relationship to the course material (e.g., electricity 
generation and use under theoverall science class topic of electricity) 
or an indirect relationship (e.g.. world distribution of resources under 
overall geography class topics). 

Finally, the forms ask for the teacher's assessment of which of the 
listed energy concepts should be regularly Included In the curriculum. 
In doing so* teachers may wish to "try out" the concept with their classes 
so they go through thi audit process Itself. This can change as more and 
more concepts are considered, but will help establish an overview of the 
entire project. 
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Curriculum Evaluation 

Now that the energy-related concepts are identified, work can begin 
on organi2ing the information into an interdiscipl inary format. The idea 
is to present a meaningful picture on energy rather than various "splinter" 
ideds with no real relationship to each other. 

After teachers have completed the initial curriculum audit forms, 
they should be collected by the Curriculum Coordinator (if done at the 
district levcM) ur by the Faculty Representative (if done by the individual 
*;i"hool iritM'tjy .'Una';!.'! 'ont Toan). As noted in the team organization, this 
can be a subject coordinator, teaii leader, department head, grade level 
leader, or a "subco!;T;i ttee" of such ;)ersons. 

Once all audit fortns are collected, the first step is to reorganize 
the diverse energy concepts (i.e., those listed in column ^2 of the 
Curriculun Audit Focns) according to whether a particular concept falls 
into one or note of the following broad energy categories: 

A. tneray Aesourcos 
Energy Production 

C. Energy Distribution 

D. Energy Conservation 

E. Energy Util ization 

F. Environmental Impact 

It is likely that a single concept will fall into several different 
categories such as the example of water mentioned earlier. 

The individual energy concept worksheets (Ila-IIf) have been provided 
to ease the task of organizing your data and ideas. The columns can be 
filled out easily by copying the subject area and grade level from the 
individual audit forms* as well as the teachers' opinion as to inclusion. 
Once all the concepts have been categorized they can be entered on the 
Energy Concept Log. 

As the concept overview begins to einerge it will become relatively easy 
to see what concentrations exist and where work has to be done* It is very 
important to understand where strengths and weaknesses exist before attempts 
are" made to develop new curricula. 
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Curriculum Development 

Now that these energy concepts have been categorized Into broad groupings 
work can begin on selecting the specific energy concepts to be included In 
an energy curriculum at each grade level. This should be a building process 
which requires starting at the lowest grades and working upward. 

The followin*5 fofms provided are^ designed to help In this process. They 
will enable you to establish more specific groupings of topics. It is at 
this point that you and your faculty representatives will actually decide 
on the scope of the curriculum. You may find that some concepts need not be 
included and that others will have to be adde(j^ 

As soon as th^ concepts to be Included have been Identified the process 
of writing objectives can begin. The objectives that each grade level 
develops should be based on generalizations derived frotn the concept groupings. 
Examples of objectives are given to help In this process. Each district's 
direction will be different and no attempt Is being made to establish a 
uniform program for all schools. 

Sample Objectives 
Students shall demonstrate: 

1. An appreciation for what energy Is and Its efffect on all. 

2. A basic understanding of the utllizatloTt of energy by the domestic 
sector. Industry* and government. 

3. A knowledge of present sources of energy and their Implications 

in regards to availability, application, and potential environmental 
impact. 

4. An understanding of potential sources of energy and their Implications 
in regards to availability, application, and potential environmental 
Impact. 

5. A sensitivity for the need to cnserve energy as a national priority. 

6. An understanding of the many ways Individuals can contribute to 
energy conservation. 

7. A responsible attitude toward the use of energy. 
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Form I la 



This form should be used for each of the 
energy resources. They are coal • oil » 
natural gas* nuclear* hydroelectric* 
tida^. solar* biomass* geothermalt wind* 
ocean temperature gradients* fusion* 
hydrogen. 

Geographic location or distribution 

Present extent of use 

Reserves known or estimated 

Ease of accessfbilUy 

Recovery technology (Where applicable) 
Mining 

Shaft 

Surface 
Drilling 

On land 

Offshore^ 
0am Construction 
Sewerage Treatinent 
Processing garbage 
Alcohol production 
Electrolysis of water 
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ENERGY RESOURCES 



Concept ■ Grade leve^ Subject Area 



i 

\ 



Fortn lib 



ENERGY PRODUCTION 



Energy production Is actually energy con- 
version processes which are needed to con- 
vert various energy resources Into a usable 
form. These various technologies are 
necessary for all energiy resources. 

Combustion Technology 
Coal 
Oil 

Natural gas 
Biomass 
Hydrogen 
Alcohol 

Nuclear Technology 
Fission 
Fusion 

Breedei^ Reactor 

Steam cycle-fossil 
Fuel handling 
Boiler design 
Turbines 
Generators 
Cooling spent steam 
Waste handling 

Steam cycle- fission 
Reactor 
Primary loop 

Steam Generator 
Secondary loop 

Turbines 

Generators 

Cooling spent steam 

Waste Handling 

Steam cycle-new technology 
Geothennal 
Solar 
Fusion 
Biomass 
Hydrogen 
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Hydroelectric technology 
Rivers 
Tidal 

Pumped storage 
Wi nd Technology 
Octjn Temperature Gradient 



Solar Technology 

Thermal 
Low tech 
High tech 

Photovoltaic 

passive 



Concept 



Grade Level i 



Subject Area 



Technology 
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form lie 



ENERGY DISTRIBUTIQN 



Energy can be distributed'as fuels in the 
form of c6al> oil* or natural gas or as 
energy such as electricity or simply iiSed» 
like solar* because it Is available 
generally, 

land transportation systems of fuels 
Rail 
Truck 
Pipeline 

Water transportation systems 
Barges & river systems 
Tanker supertankers & freighters- 

oceans 

tlectrical transmission systems 

General local accessibility 
Solar 
Wind 
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ENERGY UTILIZATION 
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Thp ways we use energy can be categorized 
into transportation, homes, factories* 
and bu?.iness. Transportation and the 
home have the most direct affect on our 
daily lives. 

Transportation 

Energy sources or fuels for 
Airplane 
Truck 

Automobile 

Water routes 
Efficiency of various systems 
Dependency of various systems 
Euturistics 

Hotne^ - 

Energy sources or fuels for 
Home heating 
Water heating 
Cooking 
Refrigeration 
Air conditioning 
Lighting 
• Other 

Efficiency of various systems 
Dependency of various systems 
Futuristics 

Factories 

Energy sources or fuels for 
Operating machines 
Maintaining constant temperature of 

materials 
Heating raw materials 
Space heating 
Other 

Efficiency of various systwts 
Dependency of various systems 
Futuristics 
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Form I Id (continued) 



Business (includes stores* offices* 
schools* hospitals* etc.) 
tnergy sources or fuels for 
Space heating 
Air conditioning 
Water heating 
Refrigeration 
Lighting 
Other 

efficiency of various systems 
Dependency of various systems 
Futuristics 
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ENERGY CONSERVATION 



Energy conservation requires innovative 
thinking and application if it is going 
to become an "energy resource". It 
goes far beyond turning off lights and 
turnings down the thermostat. It does 
not wan going without. It simply 
means not wasting needlessly. Since 
transportation is the focal point of 
our energy problem* it should receive 
the most attention. Please do not con- 
fuse convenience with need. 

Transportation 

Mass transit vs, private transit 
Conpdrison of various sytems for 

moving people or goods 
Work schedules which encourage 

pooling" 
Priorities for moving goods 
Priorities for moving people 
Scheduling school 'unctions which 

n luce the need for transportation 

Home 

Insulation to reduce heat loss 

Decreasing infiltration 

Changes in lifestyle 

Using latent heat in water 
Preparing meals 
Use of convenience foods 
Planned shopping trips 
Planned & cwrdinating family 
activities 

Others 
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Form I le {continued) 



Factories 

Work schedules that encourage energy 
conservation or use of non^peak 
demand 

Conversion to energy sources with 
greater reserves 

Conversion to energy sources which 
are not vised as cheinlcal feed 
stocks (coa1» on» natural gas) 

Business 

Schedule activities* hours of service* 
etc. to maximize use of heating 
or cool ing hours 

Fstablish seasonal schedules to mini- 
mize energy requirements 

Convprsion to energy sources with 
greater reserves 

Other conservation considerations 

Use of nuclear energy to conserve fossil 

fuels 

Use of alternative technologies to con- 
serve fossil fuels 

Development of technologies such as 
solid state circuits which have 
"re'^ulted in vast energy savings 

Urban planning 
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I vtw'v enev<(> ^oufLe hd^ will have an 
t'r?vir*nnrMenta! ntrpac t . It is injpor^tant 
;u wLMtjh tnese iniuocts jgainst econonnc 
f.u tof s. social '"actors, and all other 
kinds uf tissues. 

Air pol I Lit ion 

Al 1 enef^gy sources 

Water Pol lution 

All energy sources 

Moise Pol lution 

All energy soyr^^s 

Special topics 
Waste disposal 
Thermal effect 
Land disturbance or use 
Population 

Energy intensive agriculture 
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Se lecting Hatet^ials 

The process of selecting specific classroom materials can now begin. 
It isn't necessary to select all the information for each level; rather, 
give suggestions or various alternatives that each teacher can use or 
supplement with his/her own preferred sources. 

In selecting possible materials for inclusion, it will become apparent 
in a very short time that there is a tremendous amount availtsble from 
a wide range of sources. What is considered for inclusion will depend on 
the titne available and the initiative of each individual "teacher, as well 
as the appropriateness and cost of the materials. 

To facilitate the selection of materials and activities, consult the 
Energy Education Mate-^ls Inventory mentioned earlier (page ). In no way 
does it represent everything available on each topic. It represents a place 
to begin. A wide variety of information is available from the federal qovern- 
fnent, utilities and energy-related industries, a host of periodicals, special 
interest groups arj other sources. 

In the process of material rev1ej«r, the guidelines on the following 
page might help categorize available materials into broad groupings so that 
Interested teachers will not have .to go through the tedious steps of 
analysis every time they need something for their special project. 
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MATERIAL REVIEW GUIDE 

Material Title 



Source Cost: 

Intended Grade Level Use 



To which content area(s) does it relate? 



Energy Resource{s} 






Energy Production 






Energy Distribution 






Energy Conservation 






Energy Use 






Environmental Impact 

; 


- 





Are the materials designed for: Background Hands-on 

Information Classroom Use 



Additional areas of concern should be: 

YES or NO 

1. Adaptable; tan it be easily used in a variety of settings? 

2. Appeal; Will the intended audience accept the format? 

3. Adequate; Does it accomplish the stated objectives? 

4. Appropriate; Do learning modes meet the needs of the target audience? 

5. Accurate; Does it represent a fciased or objective point of view? 
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Curricul um In-Service 

The ultimate success of an energy curriculum will depend on the extent 
to which teachers are motivated to become involved and actively implement 
the curriculum. Many teachers will feel that their knowledge of energy is 
inadequate and therefore will not want to get involved with the topic in 
the classroom. 

These fears can be overcome if workshops are conducted by competent 
people in the field of energy. These people can be found within the local 
districts. In various government agencies, in colleges and universities* 
and in local utilities or energy-related industries. The U.S. Department 
of Energy spo')$,>rs a number of faculty development workshops for this 
purpose thi^ough various college$ and universities. 

The 'National Science Teachers Association has prepared a book entitled 
Energy Education Workshop Handbook which should be a valuable asset in 
developing your own iri-house workshops. It can be obtained at no cost from 
U.S. Department of Energy, Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

The initial workshop could consist of a general overview of the energy 
situation which exists today in the United States and the world. This will 
provide the teacher with a least a reason to become involved. This session 
should be positive and should consider present resources and technologies 
as well as the prospects for future energy alternatives. 

A second workshop may then be presented which deals with the curriculum 
itself. It can be conducted by the people who were actually Involved In 
developing the finished product as well as possible resource people. Details 
of the curriculum can be explained with suggestions or recommendations for 
sj>ecific methods or activities. If this session is carefully prepared and 
is as dynamic as possible* It can almost guarantee acceptance of the curri- 
culum by the classroom teachers-especial ly since teachers will have been 
involved In the process of creating the curriculum. 

Subsequent sessions can then be scheduled to consider questions or 
difficulties which the teachers have encountered in implementing the curri- 
culum. Incentives can be provided to improve the energy program by encour- 
aginq the teachers to develop thef»" own unique energy unit within the frame- 
work of the curriculum. 
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Facilities MandQeirteat Guide 



School districts, like all other entities, are experiencing unprece- 
dented increases in operating costs. These costs are not only straining 
an already sensitive tax base, but siphon off scarce dollars from the real 
"business" of education in the form of facilities, materials, and top 
personnel . 

Since these operating cost increases are primarily due to rapid 
increases in the cost of energy, it is imperative that energy be saved. 
Not only will savintj energy stretch the taxpayer's dollars further, but it 
will help preserve finite natural energy resources for the future. 

Business managers, directors of buildings and grounds, principals, 
superintendents, board members, and other school district personnel have 
been inundated with books, pamphlets, film strips, stage shows, and a whole 
host of experts on how they can save energy. Each one has probably attended 
more than one seminar or conference on energy conservation. Book shelves 
and drawers are* probably filled with material. 

The fact remains— few people are doing anything other than talking. ^ 
A few, a precious few, have rolled up thfeir sleeves in a "hands-on" 
approach and taken direct action. 

Reasons for lack of action are legion. Most excuses fall into the 
categories of not having enough time, other "more important" items to 
address first, "I'll get to it soon," etc.. etc. 

The truth is, energy conservation is a new field. It is unfamiliar 
ground. Therefore, although those of us in education, on all levels, have 
been told "WHAT," have been told "WHY," and all know "WHERE," it is still 
human nature to work with the more comfortably familiar day-to-day chores. 
Thus, what we generally need to be told in order to begin an energy con- 
servation program is "HOW TO." 

In the following few pages we hope to address the question "HOlif TO"-- 
impletnent an energy conservation program for YOUR district, for YOUR 
school building, for YOUR campus and even some information for YOUR 
classroom if this is YOUR problem. 




The Ldnguage of Facilities Energy Managgnent 

Maxi audit? Mini audit? Type A, B, or C audit? Paybiick? Life cycle 
analys1s?--What on earth are you talking about? "I am an educator! Talk 
to in lanquage that I understand," has been the cry of thousands faced 
with the new tjsk of institution enerqy conservation action. Let us begin 
by defining iti ]e^i> technical language spme of the terms use^ in energy " 
conservation work. 

Au>lit - HevelopHent of historical energy use records 

and InSDOCtion of the building and • equipment 
to identity v/ays to conserve .energy 

PTA (Prelinlnary Energy Audit) - a compil- 
ation of building characteristics and 
histor^ical energy usage data. 

(Enerqy Audit)-roughly equivalent to a 
"mini audit". (See below) 

i'tu - British thermal unit. A measure of heat energy 

often used to quantify heat energy given off by 
equipment or to quantify the energy used by 
equipment 



Capital Conversion - A major change or replacement of materials or 

equipment with more efficient materials or equip- 
ment, usually involving significant outlay of funds 

Degree Day - An index relating climate to energy use for 

heating and cooling. 

1) Heating Degree Day-one heating degree day 
is counted for each degree below 65** 
reached by the daily average winter 
temperature. Example: If on a given 
winter day the high is 40^ and the low is 
20 , the average is thus 30** . This is 
35* below the base of 65** - so, on that day 
you would have gone through 35 degree days. 
Over a winter season, your locality may 
rack up several thousand degree days. 

2) Cooling Degree Day- one cooling degree day 
is counted for each degree above SS** that 
the daily average temperature reaches in 
sumtner. 



Electrical Systems - 



Energized Systems 



Envelope 



Lighting, power distribution to panels, 
motors, and Other equipment 

Equipment requiring an input Of energy to do 
its job, e.g., furnaces, boilers, water heaters, 
stoves, lighting, machinery, etc. 

The shell of the building, including roof, walls* 
floors, windows, etc. 



Tootejndle 



}lup!an systei'is 



HVAC 



Investnent 



life Cyclt^ Analysis 



Maxi audit 



Mini audit 



0 S M 

Passive Systems 
{nOn-energized 
systems) 



- A nteasure of light intensity 

- Typically the collection of procedures, practices, 
or habits by which people operate or use energy... 
e.q., maintenance practices, habits relating to 
open 'doors or windows, etc. 

- Heating, ventilating and air conditioning .systems 
(sometimes simply refered to as "mechanical's''.) 

- Capital commitment of money (dollars) required 
to implement an energy action. 

- An analysis of an energy-related investment 
over its entire life relative to all the costs 
and savings associated with it. This includes 
energy costs and savings, maintenance costs and 
savings, depreciation costs and savings, etc. 

- A major in-depth survey of all systems and com- 
ponents of the systems. This would include fans, 
boosters, pumps, heat exchangers, lighting fix- 
tures, motors, etc. Usually conducted by techni- 
cal personnel such as engineers (mechanical and 
electrical ) . 

- A superficial, or "quickie" or "walk through" type 
of survey. Host attention during a mini audit is 
given to operation and maintenance activities and 
historical records of energy use. Frequently 
conducted by non-technical personnel. 

• Operating and maintenance 

- Equipment or material which does not require 
energy to do its work, but which helps energized 
equipment perform more efficiently or helps 
eliminate waste-e.g., insulation, storm windows, 
weatherstripping, etc. 
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Payback 



Quick-fix 



Retrofit 



The time required for investment to pay for 
Itself in savings— of energy and/or maintertance 
costs. 

An adjustment or change in operating practice or 
equipment at relatively little cost in order to 
improve energy efficiency, 

A modification or addition to existing equipment 
to improve its efficiency, performance, etc., 
usually at moderate cost. 
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Getting Started \ ' 

There Is really notMng magic about saving energy. It Is not n^c^ssary 
to grab a lantern and start seai^hlng for an "honest man" who can magically 
poitit the way. The "outside expeSrts" are not magicians either. They are\ 
Simply more familiar yth mechanclal and electrical equipment than the average 
school administrator/ and know how to operate, adjust, or modify that equlp- 
(nent so Its uses less energy. These outside experts or engineering consul- 
tants can. Indeed, be your friends. They should be Included In your plans 
to develops a plan to save energy. However, there are a number of things^ you 
can and "hoj]d do YOURSELF be^re you hire one . 

What you need to do Is develop a PLAN OF ACTION. A plan of action will 
Identify Iti step-by-step fashion those steps you must take to save en^gy and 
dollars. Each action will be'quantlfled by Identifying the capital required 
(If any) to Implement the action, how much energy will be saved, how many 
. dollars jwlU be saved, and how long It will take to recover the Investinent 
payback . 

What did you say? "I thought this was going to be a simple 'how. to' 
approach.;' Yes It Is. The plan of action Is what \ve want to end up with. 
There may be a need for some outside help In putting It In Its final form. 
However, there Is a great deal >^ou can do— NOW!, to prepare for the develop- 
ment of the plan and to save energy. ^You as an administrator, can do a 
^reat deal yourself to achieve these ends-*— start by conducting a "mini" 
audit. 

The Mini Audit ' - 

In a typical school, that Is, one built before energy conservation 
becane a major factar In building designr, it Is possible to save some 15% 
or more of energy costs through coraiton sense actions and without any 
Significant expense. 

Identifying the opportunities a d targets for these conmon sense 
actions Is the purpose of a mini audit, that Is, to readily p.,tpo1nt thosp 
obvious energy wasting features or practices which are Ininedlately amenable 
to a "quick fix" approach, while providing basic Jata which may later lead 
to retrofit or conversion. 
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In conducting a mini audit* you will simply be Involved In assembling 
a few records and a quick "walk through'* survey of the energy-related 
systems in your building. No cor lex Instruments or special equipment are 
needed* only the simple tools of eyes* ears* and the sense of touch. One 
sinall exception might be a simple light ineter. Answers will be sought for 
such basic questions as* "Where are we using energy?"* "What are we using 
energy for?"* and "How effectively are wo using energy?" 

,Hclp is available through a computer program known as the Public 
School Energy Conservaton Service (PSECS). The program was developed by 
and is available through: 

Academy for Educational Development 

EFL Division 

680 Fifth Avenue 

New York* Mew York, 10019 

This may also be available from your state energy office. 
You may also want to obtain copies of the following: 

Enorjiy Audit Workbook for Schools 

DOE* 1978. 77 pages $2.75 

Stock No. 061-000-00157-3 

Obtained from: Superintendent of Documents 

U.S. Government. Printing Office 

Washington. D.C. 20402 

The program takes easily gathered building data from your building and com- 

oares it to an existing data base from similar structures, identifying whether tl 
buildinu needs an audit to helD bring it into guidelines. For a nominal fee, EFL 
will provide a basic data form to fill out and send back for them to process. 

There will be certain audit tasks which can be performed by the 
students and faculty, while others must be performed by maintenance personnel, 
or a building energy management team. The audit procedure laid out in this 
booklet includes specific suggestions for actions which may be taken by these 
different groups. The greater and broader the involvement, the better will 
be the conmitment and the results. 

The audit consists of the following steps: 

1) Develop an "historical base" record of your energy use 

2) Survey your building 

3) Compile and evaluate the data 

4) Set up and implement an action plan 



You will note that the "historical base" portion of the mini audit, 
which involves assembling records on the buildings' energy use, is virtually 
the same as the "Preliminary Enerqy Audit" (PEA) outlined under the 
Department of Energy's Schools and Hospitals Energy Measures and Energy Audits 
Grants Program (NEPCA, Title III). 

The National Energy Conservation Policy Act of 1978, (P.L. 95-619), 
contains major grants programs to promote energy conservation in four sectors 
of public and private non-profit buildings constructed prior to April 20, 1977. 
The Grants Programs for Schools and Hospitals and for Buildings Owned by Units 
of Local Government and Public Care Institutions (Title III, Parts 1 and 2 of 
the law) are voluntary activities which provide S0% matching Federal grant 
funds for programs to be administered by energy offices in "^ch of the 50 
States, Puerto Rico, the Virgin Islands, the District of Columbia, Guan.. and 
American Samoa. 

Energy will be saved and an ongoing energy "awareness" will be encouraged 
through four activities which comprise the two major phases of these programs. 

The first activity of Phase 1, the preliminary energy audit (PEA), will 
be a data gathering activity to determine basic information about the CTber 
of buildings in each category, number of square feet, primary fuel '".ources, 
etc. The second activity, the energy audit (EA), consists of a site visit 
which confirms and expands on information gathered in the PEA and provides 
further Information to establish a "building profile". The energy audit 
e>'.amines hours of operation, uses of various areas of the building, past 
energy use patterns and costs, types of windows, etc. This information is 
used to Indicate possible areas for more efficient operation of the building 
(improved operations and maintenance procedures) and may Suggest ar^as which 
may benefit from the installation of energy conservation devices? 

The first activity of Phase 2 Is the technical assistance (TA) audit. 
This audit consists of a detailed engineering analysis performed by a 
registered professional, and reports specific costs, payback periods, and 
projected energy savings resulting from the purchase and installation of 
various energy saving devices or systems, examples of which would be storm 
windows, insulation, solar energy systems, automatic setback devices, and 
so forth. 
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The TA is the last activity for which local government and public 
care buildings are eligible for DOE grants. 

The final activity, the energy conservation project (EC?) provides 
for the purchase and installation of energy measures recommended as a 
result of the TA audit. 

The authorized fimdino for these programs provides money for schools 
and hospitals* and for local qovernment and public care buildings. 

In Phasp I. the [lopartment of tnorgy (DOE) will make grants available 
to each Stato to conduct a Stato-wido proqrar.i of PEA'S in all four 
catt'uorio^ of ^'li -ibU^ buildinq<i. and to States or units of local governmenl 
dtid publK care institutiuns or both for conducting EA's. In both Phases 
the State will be responsible for the overall planninq and administration 
of the grants. 

In Phase II. orants wiU be awarded to eligible institutions in 
accordance with State-wide plans developed by each State energy office and 
approved by dOl. Srant applications will be submitted annually to DOE 
through the State energy offices, ^ho will approve and prioritize them for 
funding and then forward the applications to DOE for final approval and grant 
award. 

Institutions will be able to use in-kind contributions (such as 
salaries of personnel and building materials on hand, etc.) to make up all 
or part of their SOX matching funds. New construction is not included in 
these grant programs. 

Under the law, schools would receive a minimum of 30% of 
the State allocation and hospitals also would receive at 
least 30^= o*^ the allocated monies. The remaining 40% 
would be available to schools and hospitals based upon 
reconnendations of each State energy office. 

— No State may receive more than 10% of funds or less than 0.5«. 

" Funds granted to a State or indiv iual facility must be 
matched 50/50 from non-Federal funds. 

— Funds may not be used to repay money expended for any energy 
conservation project comtrtenced prior to the effective date 
of NECPA. 
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For schools and hospitals, in cases of hardship (based on 
financial, severe climate, and fuel availability criteria), 
lot of a State's grant allocation will be reserved to pay 
up to 90": Federal share. 

-- Up to 100^- Federal share grants may be made to States to 
conduct PEA's/EA's for schools and hospitals. 

In order to make the funds under these programs available as soon as 
Possible, the law requi»'es DOE to publish, within 60 days of enactt«ent, 
final regulations in the Federal Register for Phase I. Phase II final 
regulations will be published 90 days after enactment. 

ror further information on these grant programs, contact: 

Institutional Buildings Grants Programs Division 
U.S. Departt«ent of Energy - 

Mail Stop: 211-027 
Washington, D.C. 20585 

Attn: Audit Grants - NECPA 

Even though you may not be^ planning to participate in this program, 
the "Preliminary Energy Audit Data" form (Appendix, p. 3;66) provides a 
handy reference sheet for recording general building characteristics 
required under the PEA. 

The "walk through" portion of a mini audit will generate the same 
type of data required for "Energy Audits" (EA) under the Grants Program. 

Hj st orical Bas e 

Several times we have referred to a percentage savings in energy. 
What is this a percentage of? Last year's bill from the Ipcal utility or 
utilities? Not quite. Last year's winter may have been upusua^ly cold, 
leading to a larger fuel consumption for heat. This year pay musually 
warm. We might find that our energy consumption for heating Is 105S to 18% 
less this year because it is wamer. Thus we would show a savings in energy 
without having dene anything. Or, we may save energy and end up spending 
the same or more money since energy rates are escalating. The same type of 
problem occurs if you have warm summers and the buildings are used year 
round, f-equiring air conditioning. 



What is needed in order to weed out these misleading factors and give ' 
some hard evidence to work with, is to develop an historical base of energy 
consui'tption. To do this you need to know the amount of energy used for each 
of the last three yea-s or more» and compare this to the "need" for fcrergy 
ds determined by cl 'matic conditions. 

Simply refer o your file of utility bills paid over the last three 
yeat's ds d starti g place. These bills show the total amount of fuel units 
used [ wh. Qdllo ' of oil, therms or cubic feet of gas) in addition to what 
you paid. Althc c*.i nionthly determinations are interesting and can be helpful 
Liter on. it. will be more convenient and useful for most mini audit purposes 
to fitjure t e tota] of the bills year-by-year. While you are doing this, you 
might cons oer matching your list to your annual budget year, which may be 
vlul y-June rather than January- Dec ember. 

Since d large portion of energy use in a building is due to heating or 
air conditioning, we are going to zero in on our heating fuel to get an idea 
of "typical" usage* and then do the same for air conditioning. (If your 
building isnM ai"" conditioned you can obviously skip the air conditioning 
part. ) 

Let us begin with the energy used for heating. 

Use Chart »*1 to record your res'ilts. Add up the total energy used 
for Meating (electricity, natural gas, or fuel oil. Obviously, if your 
building does not use electric heat or fuel oil, skip that porfton of 
the chart.) The figures you are interested in are total Kwh of electricity 
(kilowatt-hours); total gallons of fuel oil or total "therms" (or cubic 
feet) of gas used for each 12 month period. (Note: If your building is 
electrically heated, you nrobably have a separate electric meter for the 
heating unit. Use the Kwh consumption figures taken from that meter. 
Your electric company representati** -jan probably help you arrive at the 
correct number. If your buMding is heated with oil, your oil bills will 
probably show a total delivery rather than specific monthly usage. If 
you do not have monthly measurements of use, taken directly from your 
storage tank, you will have to consider the heating season as a whole.) 
Record the monthly numbers on a separate sheet, add them up, and transfer 
the totals to the chart. 
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The first three columns of Chart H should now be filled out. Let | 
us do some simple figuring. 1 

riultlply column #3 by the constant shown In the column headlnns In ; 
the chart to convert the unit of fuel Into Btu's (column #4). j 

Divide column H by 1,000,000 to get millions of Btu's (abbreviated 
MM Btu) In column #5. 

But you still haven't finished figuring your historical base. 

Let us say your building Is heated with gas and you have figured the 
following on your chart: 

YEAR THERKS MH Btu 

1. June - July 68850 • 6885 

2. June - July 72760 7276 

3. June - July 58930 5893 

To get a realistic Idea of typical energy use for heatinq, and thus 
have something to base your savings activities on. It Isn't enough just to 
determine the average of the energy used. You also should know how cold 
It was during each year and factor this Into your figures. ' | 

For this purpose, you will need to know the total number 'of heating 
degree days for the year In question. The map below gives average 
heating degree day figures for various U.S. locations. The local 
weather bureau, utility, or library will have a precise record of degree 
days for you^ area. However, be cautioned that these records are usually 
based on January-December years, and you may be working with July-June 
years. The solution Is to get the degree day records on a month-by-month 
basis and add up the total for the July-June years yourself. Enter the 
totals on Chart #2, column #3. 

Let us say you have done this and your heating day totals look like 
the following: 

YEAR TOTAL HEATING DEGREE DAYS 

1. July - June 6660 

2. July - June 6748 

3. July - June 5880 
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To find out whether any of these years was colder than nomal, you 
will have to ask the weather bureau or utility what the average number 
of annua] heat.ng degree days has been since they began to keep record. 
The preceding nap provides good "ball park" averages for this purpose. 
Let us say. for our exanple, the average is 6320 heating degree days 
NOW ^ can see that the heating season in years one and two were 
colder than noma! (more degree days) while year three was wanner (fewer 
degree dayf J . 

We can now use these numbers to figure how much energy would have 
beeii.cojisunel.each year if th. hPating s.a.on h.H K..n 
Back to Cnart #2. 

Copy the total m Btu numbers from column #5 in Chart #1 (for your 
heating fuel) into column H on Chart 02. 

NOW we are going to figure the "adjusted" heating energy used in a 
typical year, according to the formula. 

Actual Energy Used X (Average Degree Day^) _ Adjusted heating eneroy used 

(flctuai Degree Days) " in a typical year 



Thus for Year I 



Year 2: 



Year 3: 



'''' ' Si ' 6534 



5893 X = 6334 



If, for example, year one had been average we would have used 6534 
HM Btu of natural gas. 

To do this on Chart #2, multiply column #4 by the historical average 
of heating degree days, then divide by column #3, entering the results in 

column #5. 
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The fact that there is some variance in the resulting numbers can be 
explained b,v one of several parameters. Some nay be differences in equip- 
ment efficiencies, breakdown, snow days, differing numbers of days which 
the school was occupied (or unoccupied)* extra activities like basketball 
tournaments, etc. 

Finally, we may find the average of the adjusted number» and that is 

our hi St or i caj_ba_s^ . 

, YEAR ADJUSTED ENERGY USAGE (MM Btu) 

1. July - June 6534 
?. July " June 6814 
3. July - June 6334 

Total: 19682 

^^1^ = 6560 Our heating historical base is 6560 MM Btu/year . 

If the goal, as established by the energy management team is to save 
lOv of the energy used for heating per year, this is: 

6560 X .10 « 656 MM Btu/year 

If we had compared year three with year two, for example— wi thout 
adjusting the ene»^y used we would have exceeded our goal—without saving 

any energy. 

Finally, you can find out your building's average annual energy use 
per square foot by dividing your historical base Just determined by the 
total number of square feet In the building. 

Why do this? 

If you are dealing with several buildings, you should figure your 
historical base for each building. The average energy use per square foot 
will then give you a measure of which buildings are least enei"^ efficient 
on a square foot by square foot basis. Obviously, you would want to concen- 
trate your energy-saving efforts on these buildings first. 

if you use a lot of energy for air conditioning (cooling) you can 
follow the same procedure to arrive at a historical base using "cooling 
degree days." 
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Of course, you need to know the amount of electricity used for cooling 
apdrt from that used by lighting and other electrical equipment, If your 
d\r conditioninri unit is n^t separately metered, this will require sone 

estiri'^tincj. 

Hero is how to arrive at a good estimate of Kwh usage for cooling. 

If your building is not electrically heated, chances are the January 
electricity j^^iot* is a good representation of your electricity load without 
air conditionlru:. So if you subtract your January Kwh usage from your Kwh 
consunint ion in each tiionth of the "cooling season", you should have a good 
idtM of tne electricity used for cooling. 

Referring to the following chart, follow these steps: 

1) Ioo'k up your March through October monthly Kwh consumption figures 
for yo.:r three historical base period years and enter then on 
Mnes 1. 2, and 3 respectively. 

Look .10 your January Kwh consumption figures for each of the three 
vear^s and enter then in the blanks on line 4, 5, and 6. 

3) Subtract the January numbers frOm each of the March through October 
n.jnb'^rs for each year, entering the results (one coluiDn at a time) 
on lines 7, 8. and 9. {Note: If you are essentially shut down 
during surwer vacation or if March and October are cool or mild 
months in your climate, you may end up with negative numbers here. 
If so, simply enter zero for such months.) 

4) Add across l.ines 7, 8, and 9 entering the results in blanks 10, 11 
and 1?, respectively. These numbers represent your estimated 
total annual Kwh con<iumption for cooling. 
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CHART #3: COOLING tNERGY USE CHART 
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>ojwin now use these figures along witli "cooling degree days" to 
fifjur-i^ your cooling historical base just as we did for heatint), using 
Chart ^4. 



Chart #4: COOLING ENERGY HISTORICAL BASE 
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First, find the total nianber of cooling degree days for each base 
period year and enter ♦hesti in column #3. 

Next, find your historical average cooling degree days (from weather 
bureau or utility records, or using the preceding map) and enter It in the 
blank provided. 

Then, enter the estimated annual Kwh consumption for cooling you 
just figured ( items 10,11, and 12 in Cliart #3) in column #4. 

Mow, multiply each number in column #4 by 3413, divide the answer 
by 1,000«0Q0 and enter the result in column #5, 

You are novt* ready to figure your adjusted annual Btu consumption for 
cool ing. 

Multiply each figure.in column #5 by the historical average cooling 
degree days and divide the result by column ^fi. Enter the final answer 
in column #6. 

If you now total the three numbers, in column #6 and divide by 3^ 
you will have your historital base energy consumption for cooling, 

You can now add your heating historical base to your cooling historical 
base to arrive at a total typical annual energy use for heating and cooling, 

^ + ■ =» MM Btu 

Heating Historical Cooling Historical Annual base energy 

Base Base use for heating & cooling 

As you did with heating alone, you can divide the number by the total 
square footage of the building in question to arrive at the typical annual 
heating and cooling energy use per square foot as a guideline for setting 
priorities. 

The mini audit then will probably showyou whereyou can save enough 
energy through operation and maintenance activities to achieve a goal of 
10% energy savings. And that is without spending ar\y capital money« 

Survey Your Buildings 

^{ow that you have some facts and figures to work with regarding your 
energy Use, the time has come to get out there into the buildings and see 
how thftt energy is being used. This will Involve a survey, or "walk 
through" » , . the rJOSt visible (and interesting) part of your energy audit. 
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The survey enables you to understand your building in ternis of how it 
is built and how it operates, and to determine which conservation n>ethods 
are likely to be most effective. It will involve a brief examination of 
the entire facility to observe, 3t first hand, what is going on. 

Typically, you can divide responsibility for parts of the survey among 
those involved in the audit efforts or among those on your energy management 
team roughly along these lines. 

For example, faculty and students can do most, if not all. of the 
survey as it applies to human systems as well as many of the check-outs of 
the passive systems. Operating and maintenance personnel vWill probably 
have to take on the energised systems plus sonie of the passive systems. 
There may be some exceptions for both nrOups. 

Several survey forms are included in this manual, covering different 
areas and systems of the buildings. These are organized so they can be 
copied and parceled out to different groups or teams. Again, these forms 
include operating and maintenance items which you will have had to cataloo 
for participation in the D.O.E. Energy Audits Grant Program. 

Those which can be entrusted to faculty-student groups are; 

- Classrooms 

- Enclosed hallways and lobbies 

- Bathrooms and gym dressing rooms 

Those which should pr-jbably be done by experienced operating and 
maintenance personnel are- 

- Offices and administrative areas 

- Kitchen 

- Urge areas 

- Equipment 

These foms are in simple terms which can hopefully be readily under- 
stood by students. The information you sought "Is both qualitative and 
quantitative, but relates to that part of the building or equipment the 
students and teachers come in contact with everyday. In using the forms, 
they will simply be reporting what they see. 

Completing these forms can either be a chore or an interesting 
experience. It depends on attitude. Are you a task master or a^team player? 

Refer to some of the motivational ideas in the Implementation Guide for 
some ways to make your sui^vey an exciting and productive event. 



CLASSROOM ENERGY USE AUDIT 

Date 

Building _ _ ^_ Room # 

Auditors - Outside temperature 

Room size X Ceiling height: 

le'noth width 

Unhtin<3 

1. Nunber of fixtures 

Fluorescent tubes? Yes No Number of tubes 

Incandescent bulbs? Yes No Number of bulbs 

2. Total wattage 

3. Are all lights lit? Yes No 

4. Is there enough light? Yes No 

If lightmeter used* what Is reading? foot-candles 

5. Does there seem to be too much light? Yes No 

Can light levels be reduced and still be comfortable? Yes No 

6. Is there a problem with light glare? Yes No 

7. Can you control the lights? Yes No 

Nuriber of switches 

Number of fixtures per switch 

Windows , Doors & Skylig hts 

1. Totdl window area: X X - total sq, ft. 

height width no. of windows 

2, Type of windows: Crank-out Sash Fixed 

Other (describe) 

3, Kind of glass: Single pane Double pane 

4. Condition 

a. Is glazing putty flaking or loose? 

b. Are sashes or panels loose in frame? 

c. Do windows close and latch tinhtly? 

d. Is there weatherstripping? Is it in good condition? 

e. Is glass cracked or broken? 
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5. Number of exterior doors 

6. Total door area: X X = total sq. ft. 

height width no. F doors 

7. Are doors solid? Have gli panes? size? 

8. Skylights or hatches in ceiling? Ye^ _ No 

9. Number of skylights or hatches? 

10. Window shading: Venetian blinds » Curtains 

* Shades Operating co.idit1on 

. 11. Are desks positioned to utilize natural daylighting (without $1are or 
shadows? Yes No 

Walls and Ceilings 

1. Total area of exteriorwall : ( X ) - » total wall 

length height window & area 

exterior 
door area 

2. Signs of tnoisture? Yes No 

3. Walls feel cold or drafty? Yes No 

4. Color of walls 

5. Color of ceilings 

Heating or Cooling Equipment 

Type of heaters: Radiators ; Floor registers 

Wall or ceiling registers Electric baseboard 

Do the heaters work? Yes No 

Is the room too cold? Yes No 

Can you control the temperature in your room (thermostat)? Yes No 

Temperature of room: Z room comfortable? Yes No 

Thermostat setting (if applicable): ^ F 

Condition 

Radiators: Shut off valve works? 

Any leaks? 

Clean? 

Registers: Clean? 

Open all the way? 

Obstructed by furniture or equipment? 
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1. 

2. 
3. 
4. 
5. 
6. 
7. 
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Electric: Clew? 
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Obstructed? 



8. Are any portable electric heaters ever used? Yes 



No 



9. Are windovfs ever opened to control too warm or too cool conditions? 

Other Energy Using Devices In Room 

I. Motors: (saws, blowers, grinders, mixers, etc.) 

List motor-driven equipment In uSe: 



2. Total motor horsepower: 



3. What periods of day are these usually In use? 



4. Welders? Yes 

5. Kiln? Yes 

6. Stoves? Yes 



No 



No 



No describe 

7. Refrigerator? Yes No 

8. Dishwasher? Yes No 

9. Other? describe 

PI ontbing 

1. Sinks? Yes No 

Z. Condition: Leaky hot water faucets? Yes 

Locate the following using symbols: 

0=Door M = Window H« Heater T = Thermostat 
Indicate direction - N=» North 

Human Systems 

1. Occupancy/use: no. of persons normally 

in room 



No 



Sketch the rom 



8AM-gAM: 
9AM-10AM: 
lOAM-llAM: 



Noon-l:00; 
1:00-2:00 
3:00-4:00 
4:00-5:00 




2. Is equipment turned off when not in use? Yes 

3. Are windows opened when heat is on? Yes No _ 



No 
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ENCLOSED HALLWAY & LOBBY ENERGY USE AUDIT 

Building Date 

Ming or location Outside temperature ^! 

Auditors 

1. length of area: Width: 

2f. Rooms opening onto area: Classrooms (no.): 

I Other: 

Lighting 

1. Number of fixtures 

Fluorescent tubes? Yes No Number of tubes 

Incandescent bulbs? Yes No Number of bulbs 

2. Total wattage 

3. Are all lights lit? Yes No 

4^ Is there enough light? Yes No 

5. Is there too much light? Yes No 

Can light levels be reduced and still be comfortableV Yes No 

6. Js there a problem with light glare? Yes No 

I 

7. Can you control the lights? Yes No 
W1nd9ws. Door: & Glass Area 

1. Total exterior gUss area: _ X « ^total sq. ft. 

- height width 

2. Type of glass: Single pane Double pane 

3. Exterior entries: # 

Double door vestibule? 

vestibules heated? 

Heating or Cooling Equipment 

1* Type of heaters: Radiators ^ Floor registers 

Wall or ceiling registers Electric baseboard 

2. Do the heaters work? Yes No 

3. Is the room too cold? Yes No 
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4. Can you control the temperature In the area (thermostat)? Yes No 

5. Temperature of area: * F. Is airea comfortable? Yes No 

6. Thermostat setting (if applicable): * F 

7. Condition 

Radiators: Shut off valve works? 

Any leaks? * 

Clean? 

Registers: Clean? 



Open all the way? 

Obstructed by furniture or equipment? 



Electric: Clean? 

ObstructidT" 

Plumbing 

Drinking fountains: Total # 



# chilled 
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OFFICES \ ADMINISTRATIVE. AREAS ENERGY USE AUDIT 

building Date 

Room(s) ^ Outside temperature 

Auditors 

Room size: X • 

TengtF wTHtF ceiling height 

Lighting 

1. Number of fixtures 

Fluorescent tubes? Yes No Number of tubes 

Incandescent bulbs? Yes No Number of bulbs 

2. Total wattage 

3. Are all lights lit? Yes No 

4. Is there enough light? Yes No 

5. Is there too much light? Y*s No 

Can light levels be reduced and still be comfortable? Yes No 

6. Is there a problem with light glare? Yes No 

7. Can you control the lights? Yes No 

Number of switches 

Number of fixtures per switch 

Windows* Doors & Skylights 

1. Total window area: X _ X - total sq 

height width no. of windows 

2. Type of windows: Crank-out Sash Fixed 

Other (desoribe) 

3. Kind of glass: Single pane Double pane 

4. Condition 

a. Is glazing putty flaking or loose? 

b. Are sashes or panels loose in frame? 

c. Do windows close and^latch tightly? 

d. Is there Weatherstripping? Is it in good condition? 

e. Is glass cracked or broken? 
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5. Number of exterior doors 



6. Total door area: X X - total sq. ft. 

height width no* of doors 

7. Are doors solid? Have glass panes? size? 

8. Skylights or hatches in ceiling? Yes No 

9. Number of skylights or hatches? 

19. Window shading: Venetian blinds Curtains 

Shades Operating condition 

Walls & Ceilings 

1. Total area of exterior wall: ( X ) - _^ - total wall 

length height windows & area 

exterior 
door area 

2. Signs of moisture? Yes No 

3. Walls feel cold or drafty? Yes No 

4. Color of walls 

5. Color of ceiling 



Heating or Cooling Equipment 

1. Type of heaters: Radiators Floor registers 

Wall or ceiling registers Electric baseboard 

2. Do the heaters work? Yes No 

3. Is the room too cold? Yes No 

4. Can you control the temperature in the room (thermostat)? Yes No 

0 

5. Temperature of room: F. Is room comfortable"* Yes No 



6. Thermoiitat setting (if applicable): " 

7. Condition 

Radiators: Shut off valve works? 



Any leaks? 
CI ean? 



Registers: Clean? 

Open all~the way? 



Obstructed by furniture or equipment? 
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Electric: Clean? 

Obstructed? 



Other Energy-Using Devices In Room 

Copying machine or mimeograph 

Typewriters (#) 

Other (describe) 



Are business machines turned off at end of work day? Yes No 

Resistance heating device used (space heaters, coffee pots* h'^t plates)? 
Yes No 



10 o 
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BATHROOM 6 6VK DRESSING -^ ENERGY USE AUDIT 



Bui Idirui 



n<3tt 



Room 



Location 



Outside Temperature 



Auditor 



Bjthroori 

1 . \ir Iter ..T : 

!fut wjU't' ti" iff (usr liib uhprnorieter) 

No 



7 



; \vA t>t 1 uihl N.-. ilv he^/;' Yes 
■lit i t!-: : 

f ) uin t'SL tMit t iibt's? Yes 

Tiit^tl Wvitt.UiO 

Ulndows, doors ?• skylinhts 
3, Tnt.il whidov/ tirea; 



Ho 



No 



Nunber of tubes 
Number of bulbs 



heiqht width no. of 

wi ndows 



total sq. ft. 



b. Tvpc of windows: Crank-out 



Sash 



Fixed 



Other (describe) 

c. Kind of niass: Sinnle pane Double pane 

d. Condition; 

1) Is Qlazina putty flakino or loose? 



2) Are sashes or panels loose in frame? 

3) Do windows close and latch tightly? 

4) Is there weatherstripping? Is it in good condition' 

5) Is glass cracked or broken? 

e. Number of exterior doors 

f. Total door area: 



g. Area doors solid? 

h. Skylights or hatches? 



X X 

height width no. of doors 

Have glass panes? ' 



total sq. -ft, 



Size? 
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Dressing Room 

1. Number of sinks 



2. Nunbep" oi shower heads 



3. Flow restrictors on showers? \es ____ NO 
Leaks fron hot water faucets^ Yes No 



5. Leaks from shower heads? Yes No # 



G. Cold water detergents used for towel or uniforn washing? Yes No 

7. Exhaust fans? Yes No 



* 



8. Liqhtina 

a. Number of fixture^ 



b. Fluorescent tubes? Yes No Number of tubes 

c. Incandescent bulbs? Yes No 'Number of bulbs 

d. Total wattane 

9. Shower use schedule (note peak use hours): 
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KITCHEN n€RGY USE AUDIT 

Building Room 

Date Outside temperature fF 

Auditor 

Cooking equipment 

1. Gas or electric? 

2. Number of burners 

3. Number of ovens 

4. Infrared warmers? Ves ^ No # 

5. Toasters: Ves No # 

6. Other: 

7. Are ovens used to thaw or cook food while preheating? Ves 

8. Is equipment turned off when not in use? Yes No 

9. Are lids used on cooking equipment? Ves No 

10. Are. exhaust hoods used only while cooking? Ves Mo 

Refriqerati on 

1. Number of units 

2. Total capacity: cubic feet 

3. Can fewer units be used? Ves No 

4. Condenser colls clean? Ves No 

5. Cte^^rosted? Yes No - - - on regular basis? Yes 

Heating/Cooling 

1, Temperature of kitchen: When cooking ^F Other times 

2, Thermostat setting *F 

Lighting 

1. Number of fixtures 

Fluorescen" tubes? Yes No Number of tubes 

Incandescent bulbs? Ves No Number of bulbs 

2, Total wattage 



LARGE AREA ENERGY USE AUDIT 

(GYMNASIUM/ CAFETERIA/ AUDITORIUM^ ETC.) 

Building _ Date 

Room Outside temperature ^ 

Auditor \ 

lighting 

1. Number of fixtures 

Fluorescent tubes? Yes No Number of tubes 

Incandescent bulbs? Yes No Number of bulbs 

2. Total wattage 

3. Are all lights lit? Yes No 

4. Is there enough light? Yes No 

^ 5. Is there too much light? Yes No • 

Can light levels be reduced and still be comfortable? Yes No 

6. Can you control the lights? Yes No 

Number of switches 

Number, of fixtures per switch ^ 

tfindowSji_ Doors & SKyliflhts 

1. Total window area: _ X ^ X » i_ total sq. ft. 

height width no. of- windovifs 

2*. Type of window: Crank-out Sash Fixed ' 

Other (describe) 

3. Kind of glass: Single pane Double pane 

4. Condition 

a. Is glazing putty flaking or loose? 

b. Are sashes or panels loose fn frafne? 

c. Do windows close and latch tightly? 

d. ' Is there weathers tripping? ^ Is it in good condition? 

e. Is glass cracked or broken? 

5. Number of exterior doors 

6. Total door area: X X , « total sq. ft. 

height width no. of doors 
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7. Are doors solid? Have glass panes? 

8. Skylights or hatches In celling? Yes No 

9. Number of skylights or hatches 

Heating/Cooling 

1. Temperature of room: f F 

2. Thermostat setting: F 
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"Building j 
Mi tor 



EQUIPMENT ENERGY USE AUDIT 

Date 



Heating ^tatntenance Checklist 



a. Fans 



Operating correctly? 
Blades clean? 



Bearings lubricated? 

Drive belts in good condition? 

Motors aligned? 

Motors operating properly? 

Inlet screens clean? 



b. Burners 



Couplings adjusted? 

Heat exchanger surfaces clean? 

Air-to-fuel ratio okay? (check stack for smoke) 

Burners clean? 

Stack temperature okay? 

Solenoid valves okay?(check if fire cuts off Imnedlately 
when unU shuts dowi) 

Burners firing properly? 

Gas pilot on during summer? ' 



c . Steam 
Systems 



Check applicable Items under "burners" above. 

Steam traps ok«y? 

Shut-off valves working? 



Scale deposits or sediment in boiler? 
Adequate cond)ust1on air In boiler room? 



d. Electric Elements clean? 

Working properly? 

■ Cool log Maintenance Checklist 



a. Fans 

b. Compressors 

& ptmips 



Check applicable items under "fins" a,bove. 



Chillers clean? 



Condenser coll. faces clean? 

Compressor valves okay? 

Refrigerant level okay? 
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Heating & Cooling Operation 

1. Is ventilating and/or cooling system shut down at night, and on 
.weekends? 

2. Are unused areas heated or cooled? Are storeroORts, garages, 

or platforms heated? 

3. Can exhaust air quantities be reduced? 

4. Is building normally preheated on winter mornings? How 

long before opening? 

How long after end of day is system turned off or set l>ack? 

6. Does air conditioning ever come on whpn it is as cool as 50^55° outside? 

7. Can heating and air conditioning operate simultaneously? 

Air Handling System 

1. Outside air dampers in good repair? 

2. Position indicators cprrect? _^ 

3. Filters dirty? Replaced on regular schedule? ■ 

4. Leaks in ductxvork? 

5. Obstructions or loose items in ductwork? 

6. Ductwork insulated? % 
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Co npiling and Evaluating 

Let us assume your survey "event** Is concluded and ypu now have a 
stack of audit forms staring you in the face. 

HOW can you compile these into some meaningful infomtation z\d then 
turn this information into some definite "quick-fix" energy saving steps? 

Keep in mind the purpose of this mini audit. 

You want to learn where the most severe .probTeras are. Or in other 
words, where energy is being misused or used inefficiently. This may be 
drafty windows, thermostats which don't control unit ventilators (heaters). I 
insulation missing or darnaged^ and exposed piping, or perhaps classrooms 
inadequately illuminated with too many incandescent lamps. If you are 
dealing with several school buildings, you will want to pinpoint those 
whTch are the most inefficient energy users in order to concentrate your 
efforts on those buildincs first. The "Btu's per square foot" figures 
developed for each building will give you a good Idea of where to start, 

It will be seen that there are literally dozens of items in this 
category if the audit has been objective, The sum total of energy saved 
^ from this action will be significant. 

The first thing to do is suitmarize audit results for similar sy:tems 
and equipment throughout the building. 

For example, look first at lighting. 

Do the auditors tend to report light levels that can be reduced? What 
about light levels in hallways? Aside from the obvious move of turning off 
lights when not in use. you may be able to eliminate some of the liohting 
by simply removing some of the light bulbs or tubes. There is .a chance for 
some energy savings. 

Eliminating extra lighting can be a subjective *'coninon sense" approach, 
For example, is there too much lighting in comers or hallways where people 
aren't working? Approach it by thinking in terms of how much lighting is ' 
necessary for the task. You don -t want to cause eyestrain, but many 
buildings are "over lit" today, 

Of course, if you want to be exacting about it, you can obtain a light 
meter and check foot-candle levels in various areas. You can probably 
borrow one from a high school physics lab or your local electri c company. 
They are Inexpensive and easy to operate. Comparing these to the "Recommended 
Lighting Levels Chart" .in th« Aopendixp. 3^53) will tell ypu if you 
can reduce lighting. (Note: This chart is prepared by the Illuminating 
.Engineers Society and Is referenced by many state cod6^. However, you Tiay 
want to double check your particular state's lighting C«de.) 
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What about the windows? Do reports ndlcate a trend of lOose, leaky 
windows? New weatherstripping might be i'l order. 

Information gained on room temperatures may indicate the need to 
lower thermostats. (They should be set at 65* to 68** in winter, 78* in 
summer . * 

Comparing your reports to the long li:>t of energy^savinci tips Included 
in the Appendix ("Facilities Quick-f! Conservation Tips,"P 3.59) will give you 
soine good clues as to where to direct your efforts. Your average annual 
Btu per square foot figuV*es for each building (Chart #2,p, 3,13) will tell you 
which buildings to start with. 

The audit reports will also pinpoint obvious operating and maintenance 
tasks which should be done. As you check over each report, keep a master 
list of specifics, such as leaky radiators, broken windows, leaky hot water 
faucets, etc. These are items you will want to get to right away. 

Also, check out occupany, room, and equipment use schedules. You may 
want to adjust schedules so certain energy-consuming devices aren't used 
all at once (e.g.* kilns in art class and power tooK In Shop), Are 
there sonie rooms used only at certain times of the day or week for current 
programs? If so, they may be able to be closed and heating turned down at 
"off* times without curtailing your educational program. 

The idea, then, is to be both an accountant and a detective When compiling 
your audit reports. Take useful notes of the' specific maintenance Items that 
need fixing, as well as be (jn the lookout for broad trends. 

It is these latter, broad trends, that can save you real energy dollars, 
} Let us say that your examinations have uncovered sbnte general factors that 
Rjay lead to energy savings-such as those noted earlier-leaky windows, oppor- 
tunities to set back thermostats, a chance to reduce lighting, etc. How 
can you tell whether direct action is -warranted in terms of energy-saving 
potential? what actions would have more priority? 

Obviously, "conwon sense" maintenance items which have little or no 
extra cost and which require little staff time or effort should be done right 
away. Things like leaky hot water faucets, dirty air registers, rescheduling 
to make most efficient use of heated space, etc., are generally good house- 
keeping items that help to save energy. It would be difficult to quantify 
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potential energy savings from such items-and really umtecessary* . You know 

they will save some energy and will help you toward your goal, They are 

generally a good Idea, anyhow. Review your "master list" of maintenance 

tasks gleaned from the audit reportSt consider the "Quick-fix" energy 

saving tip'i list included in the Appendix (p^ 3^59) and prepare for your school 

or district a tasks list of maintenance jobs necessary to get everything 

ship-shape. 

Other actions sug9ested by the audits (nay take some closer evaluation^ 
They may cost a significant amount of nroney, take up a comparatively large 
fraction of Staff time or tend to disrupt routines or cause a certain 
amount of discomfort (at least at first)* Several such actions my present 
themselves for consideration, all of which might not be a good idea to do 
all at once for reasons of budget pr human relations^ 

When you have to pick and choose among such alternatives* you should 
obviously arrange them in order of which ones will save the inost energy. 
Obviously, those with the highest potential savings should be done first. 

One piece of infonnation you will need in order to evaluate candidate 
energy-saying actions is to find out how much energy each action will save. 
Thi$ requires making some calculations. 

These calculations will in general take into account all energy-using 
aspects of the system you are considering changing or upgrading (lighting, 
weatherstripping, etc.). This energy use is converted into Btu*s-both 
for "bLt'ore" and "after" situations, The difference between "before" and 
"after" Btu use is the estimated energy savlngs-which in turn can be used 
to estimate cost sayings, 

To arrive at a cost savings estimate, you will of course need to know 
what you have been paying for energy on a Btu-^by-Btu basis. 

The following simple formula will give you the answer you need. You 
will have to use the formula separately for each type of fuel you use* 

Refer to your records and enter the total fuel bill paid for the iitost 
recent year (Year #3 as used fn developing Chart #1)» , Enter this total in 
blank #1 of the formula. 
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Year '^3 total fuel bill 



Year ^3 total MM Btu used Average $ per m Btu 



Average fuel cost per MM Btu 


Electricity 




Oil 




Gas 





Refer to Chart n (p. 3.U) and enter the total m Btu used for year ^3 (not the 
average figure) In blank #2 of the formula. 

Divide blank n by blank #2 and enter this result in blank #3. 

Do this for each fuel you use. and enter the result from blank #3 in the 
chart. How do these numbers compare to the national averages given in the 
Genera] Introduction (page IX)? 

You can now use these cost savings along with your "before" and "after" 
Btu use estimates to get an idea of what sort of cost savings each energy 
conservation measure might neart. 

You may need some technical assistance in making such calculations. 

Several example evaluations of candidate energy-saving measuf^s are 
presented here, of dozens that could be used. Of course, you can use the 
formulas and procedures in the examples in your own evaluations if you are 
considering the same energy-saving measure. 
. E xample No, 1: Weatherstrippinq 

Uhenever windows leak air from the outside, energy must be expended 
In heating this air up to room temperature. If you can reduce the amount 
of air leakage* or "infiltration" as it is called, you can save energy. 
The quickest, easiest and least expensive way to do this is by addii-g weather- 
stripping. This is an action that can probably be done by your own main-' 
tenance people at little extra cost-often for material cost alone. Of course, 
you can hire an outside contractor to do the job, but that will cost more. 
Regardless, the cost may still be worth it. The key is in how much energy 
your weatherstripping project will save. 
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An exactlriQ analysis of ootential savings will reouire some outside 
technical hetp-but you can r^fce your own es timat e based on the following 
procedure. This procedure is based on the typical anK)unt of air 
infiltration e?cperiencecJ by windows of different types. All you have to 
do is nick Jhich catenory your windows fall under and count the nunber of 
windows in your buildinf}* 

L^t us say for exsnple, you have 100 windows in your building* and 
that they are type "A" windows from the chart bel©w. 








Steel or 
Aluminum 
Casement 



Steel or 
: Aluminum 
Double Kuno 



Steel or 
Al uminum 
Sliding 



Steel or 
Aluminum 
Pivoted or 
In-swinninn 



Uood Double 
Hung 



(Note; Estinates on this exanple are based on an average 3' X 5* window.) 

The amount of energy spent in heating infiltrated outside air of course 
depends on your climate. From the tnao foUowing* choose the winter 
temperature for your area. I 



0 



11, 
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*97Vm% of the ttme during the months of 
December, Jmutry, and FebriwVt the tern* 
per«tiire wl|t not be «t «r below the indicited 
design ternpfif jture. 
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Got it? Then subtract this frm your indoor teiRperature to arrive at 
you temperature difference > (Example: 65* Indoors - 15* outdoors =* 50* 
difference) Now to the chart below, which gives you Btu per hour of energy 
used for various window types and temperature differences. 

WINDOW TEMPERATURE DIFFERENCE 



TYPE 


60° 


50** 


40* 


30* 


10* 


A 


846 


705 


546 


.423 


141 


B 


618 


515 


412 


309 


206 


C 


1025 


854 


684 


513 


342 


D 


219 


183 


14^ 


110 


73 


E 


618 


515 


412 


309 


206 



For window type "A" and a 50* temperature difference, each window 
requires 705 Btu per hour of energy to heat the incoming air to room 
temperature. 

But hold on! The wind must be blowing at a window for It to leak air. 
Since the- wind can't be blowing at all sides of your building at once, divide 
the number of windows In your building by two. Then multiply this number by 
the Btu-per-hour-per-window you just found. 

For example: 

ino windows* 2 X 705 Btu/hour * 35,250 Btu/hours 

Let's say your building is heated for 1400 hours per year. The energy 
you stand to save is. the total Btu/hour X total hours. In the example: 

35.250 Btu/hour X 1400 hours = 49,728,000 Btu - 

Or 

I 

49.7 m Btu 

Of course, weatherstripping won't be 100% efficient in stopping air 
leakage. Let us say it is 50% efficient. Then you can realistically expect 
to save half the amount or, from our example: 

24.9 MM Btu 
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If you are heating with gas at an average "cost of $2.53 per MM Btu. 
you stand to save $63 over the heating season. Remember, this example 
is for a relatively small building with only 100 windows. 

rxa nple'No. 2: Thermostat setback 

As dnother exanple, let us say that audits of room temperatures and 
thermostat settinos indicate there is room to turn heating thermostats 

back to the nationally recorinonded 65''. 

How nuch t^nerny is saved? You can figure your potential savings by 
usinq the historical base (Chart ??) and your average outside temperature 
(fror; thf nap in the :>fov1(Hif. example) in the foUov/Inc" sinple formulas: 

Cnpniv consuifed at u^cfn ir^i k;.c v ( Setback temp. - Outside temf ?^) 

new settinq ?Ui) Historical Dase (cuppQnt temp. - Outside temp.) 

Enerav saved {"'' Etu) - Historical base - N?w energy use 
^'.pO X = 5753 ?'J-1 Btu 

ic-^ would bo: 6560 - 5753 = 807 MM. Btu 

Ga Si. 53 per MM Btu gives a significant annual saving of 

$2041.71 

See why everyone ke-ps telling us to "dial down"! 
E xample :io. 3: Reduce lighting level 

Suppose lighting levels are too high as determined by your survey 
(with or without a light meter), and you can remove or disconnect several 
unnecessary ianips or fixtures. (fJote: Do not remove fluorescent" lamps 
without disconnecting the ballasts.) 

Let's say yo^ feel you can remove a total of 50 bulbs from hallways 
or classrooms. 

If the bulbs are 75 watts and are typically on for 10 hours per day, 
the energy saved will be: 

50 bulbs i 75 watts/bulb X 10 hrs/day « 37.500 watt-hr/day 

37,500 watt*hr/day X 260 days/year-j-1000 watt-hr/tCwh ^ 9750 Kwh/year savings 

From your historical base chart, let's say your average cost of 
electricity per Kwh is $0.04. 
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Your annual dollar savings is thus: 

9750 Kwh/;/r saved X $0.04/Kwh - $390/.vear savings 

Let's say your average annual total Kwh use is 97,500. That means 
your action is predicted to save 10^^ of the electric energy ... and 
dollars. 

Example No. 4: Use more efficient lighting 

GynnasiuiTis and other such large areas require a lot of light to keep 
them bright enough for activities such as sports events, physical education 
classes, assenbl ies . etc. Replacing conventional bulbs with more efficient 
ones can give you enough light while you save energy. 

For example, let's say your gymnasium is lightfed with 24 - 1000 watt 
incandescent lights, or a total of 24,000 watts. Let's also say you figure 
the lights are in use 3000 hours a year (including weekends and evenings). 

Suppose you replace these lights with 12 - 400 watt metal halide lamps 
(v/hich will provide the same lighting level). Including an allowance for 
enerciy censured by the lamp ballast, the netal halide total wattage is 
5760 watts. 

The savings in required wattage is: 

24,000 - 5760 - 18,240 watts or 18.24 kilowatts (KM) 

Multiplied by the 3000 hours of annual use, we arrive at an annual 

elertric energy savings of: 

18.24 K!: X 3000 Hours ^ 54, 720 Kwh 

At a cost of electric energy of $0.04 per Kwh, the annual savings is: 

$2,189 

This would definitely be an energy measure to consider! 
Example No. 5: Hot water, temperature setback 

At what temperature is your hot water set? 160*? 180*? For tnbst 

purposes. 105* is warm enough except for dishwashing. How nuch energy can 
you save bv turning back your hot vtater thermostat? 

National daily hot water consumption aver.ages per student are: 

* 0.6 gallons/ student/day for elementary schools 

* 1.8 gallons/student/day for jtinior and senior high schools 
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Let's say your school is a senior high with 1000 students. 

Let's say you use gas to heat water to 160*, at an average energy cost 

of $2.53 per KM 8tu. ' ' 

The annual hot v/ater consumption is: 

1.8 gallons/student/day X lOOO students X 180 class days/year = 

32,400 gallons/year 

The energy savings at 110* F: 

32.400 gallons/year X (160** - 110* = 50") temperature difference 
X 8.3il {constant)-^ 1,000,000 - 13.5 t-tM Btu/year savings 

Cost savings are then: 

13.5 MM Btu/year X $2.53 im Btu « $34.16 saved per year 

You get the idea. The steps in analyzing the savings potential of a 
particular action are: 

1) Determine, using energy use and conversion factors, the amount 
of energy saving per year. 

2) Convert this to a cost savings. 

Some handy conversion factors are included in the Appendix (p. 3.56). 

The Concept of Payback 

Now that you have some candidate energy conservations steps analyzed 
as to their savings potential, how do you order them in some priority? 

Do you place as first priority the one uneasure that gives the highest 
dollar savino-s? Perhaps^ but not necessarily. You must first consider 
the initial cost of the action. It might be that it will take too long to 
recoup from savings the "first cost". 

Enter the concopt of "payback". 

Simple payback analysis puts in perspective the savings versus cost. 
As noted, those measures with little or no cost don*t need such careful 
analysis-you can do then now and begin reaping the benefits immediately. 
Higher cost items need sone scrutiny. 

Obviously, you will need to know the cost of your candidate action- 
from bids, estimates, etc. 
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The basic fonnula for determining simple payback period is: 

Total Initial cost of the change (t) ^ p,„hact ware 
Annual cost savings ($/year) ^ ^^^^^"^^ ^^^^^ 

Using this formula* what is the payback for our four examples above? 
Example Pto. 1: Weatherstripping 

>ay the cost in labor and materials is $500. The payback period Is: 

$500 pQSt , , g vears 

' $63 annual savings . '-^ 

Example So. Z: Thermostat setback 

Labor cost is effectively zero* so the payback period is 2ero-or in)me(t.iate 
Example So. 3: lighting reduction 

Say the cost of labor (10 hours X $6/hr) is $60. The payback is: 
lie^nual savings = O-^^ years (just under two months) 

(Note: If the "labor cost" of an item is that of your own staff, 
consider that the staff is on a regular salary regardless of exactly 
• "(' they are doing. That is, would they be paid for the time they 
spend In, say, removing extra light bulbs* regardless? Your business 
manager can tell you whether It is a standard practice to charge 
portions of existing salaried labor to a particular job or not.) 

E xample No. 4: ^tore efficient tiphtinS 

Say the cost in labor and materials is $500. The payback is: 

$ll69*^savi ngs " ^'^^ ^^^^^ ^ months) 

Example So. 5: Hot water temperature setback 
Cost is effectively zero, so payback Is imnediate here as well. 

Obviously, items two and five are of higher priority than the others. 
Following them wou^d be (In order of priority), items 3, 4, and 1. 

It should be apparent that the concept of payback becomes more Important 
when analyzing certain "phase two" ti»asures involving retrofitting or capital 
conversion . . . items like upgr^lng insulation, adding storm windows. 
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installing new and more tificient furnaces, etc. Items such as these are 
typically examined in rtore detail when performing "maxi" audits which 
examine equipment in more detail. 

The basic payback formula given above is admittedly very simplified. 
It does not take into account interest, costs on t)orrowed money, inflation* 
increasing fuel rates, etc. However, it is a useful method for ranking 
proposed conservation al ternatives jn order of priority. 

A more reliable method is "life cycle costing", which allows you to 
examine costs over ^ period of time, taking into account inflation, changing 
utility rates, and other factors. 

Analysis of retrofit or capital conversion actions would use such 
methods, and may require the assistance of an accountant. 

Suffice it to say the simple payback method shown will suit your purposes 
quite well for weighing those conservation measures uncovered during the 
mini audit. 

Prepare Your Action Plan 

Assuming that at this point you have compiled a list of alternative 
conservation actions composed of low cost maintenance-type actions, plus 
those requiring a relatively modest dollar outlay and have computed their 
payback periods . . . what is next? 

Step 1. Ii;riediately implement very low-cost actions or changes \ 
after due consultation with those employees who will be directly 
affected by any changes . Re>Tiember discussions and negotiations with 
building occupants is appropriate. 

It is suggested that you keep a log patterned after the example on the 
follDbnng page. The log should show: 

t 

* the task to be done 

* the targeted schedule for completion 

* "the person whose responsibility it is to accomolish the task 
(designee or volunteer from the Energy Management Team) 

* the estimated cost of the task 

* the actual cost 

* the estimated energy and dollar savings per year (based on 
your evaluation figures where applicable) 

* payback period (if applicable) 

* the actual date of completion 

Such a log will give you an up-to-the-minute record of your program 
from which to report progress and audit your schedule. 
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Estimated 
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step 2, Choose those conservation measures reQuiring investment in 
materials or equipment Which appear ntost suited to yb»r educational 
program and building and rank them according to their payback tiities * 

Enter these in the log after those covered in step one and implement 
each one according to available funds and management policies. 

You witi note that at some point the cumulative cost and scope of 
your ineasures will perhaps exceed the budget dollars and jurisdiction 
over which you have sole discretion. Further expenditures will likely 
require board or district approval. (Some of these measures may be 
entered intojthe log as a result of a subsequent maxi audit.) 

* 

If so, your loo will give you the basis to prepare a proposal for 
the board or district, which would include the measures proposed* the 
cost, the expected energy and dollar savings, and the estimated pay- 
back period. 

Step 3. Periodically review and update changes and lists in light of 
reduced operating costs and changes which have been made, new budget 
years, etc. 

Along these lines, you should continue to annually update your 
historical base chart to see if you are saving energy as A result of 
your action. 

Such reviews provide the basic inftonnation for progress reports, 
awards, incentives, etc.* as noted in the Implementation Guide. 

Step 4,. Report periodically to the district or board on what has been " 
done and the results. 

This report might take the following form: 

1. Introduction - Why the energy fiianagement team was formed, 

2. Objectives. - To establish an energy conservation plan-of-action. 

3. Findings - Education Objectives 

Technical Objectives 

Energy Actions (list each and the approximate energy 

to be saved froro'each) 

.Total .energy to be sav^. Express as a percent of the 

historical base. 
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4. Conclusion & Recotffnendatlohs It can be done! Accomplishments 
to this point should be significant* both educatlonaTly 
t and technically. The team can and should continue to 

function. .As a minimum, the team needs to monitor the 
results of tho actions which have been Implemented. 
Uhere for exanifile, the decision was made to turn the 
therr.iostat*; down the team needs the cooperation of the 
students, staff, and parent s to achieve success. There- 
fore, an educational campaign is necessary, and tt niust 
he on-(;oinq to continually Hake people awace of the need 
to ;,ivt> enernv. The "Proiininary Energy Audit Data" *form - 
- i^'^tvitiix. ''.r^) r>iiy he use.fijl in oreoaring your report by 
■i .)'(.' ,m ovf'rjU vifi; of edch buildings characteristics. 

1 hf 1 ''.ill! 1 ' ■ 

The pint audit has defined obvious energy actions-those that a layman 
ton st^* and undcrstdtui. There is rore that can and should be done. Vlhen 
thu i ifii (Hitli* .ution<; havo been accnnpl i shed you are nov/ ready to beqin 
a :Mxi judit. for" this you probably will need to call upon outside help. 
This u,;ull; will include dny technical advisor you may have been working 
with dl>'t\ul>. Additional technical help should also include mechanical 
jnd electrical engineers, and in some case.^ an architect. Since approxi- 
r.ato1y 75 - t)0 of the work is engineering, the engineers will probably 
becoiie the prine consultants. 

The consultant you choose should be an engineer with experience in 
doing this type of .work. 

To locate such a person or firm: 

1) Check other districts, colleagues, or local, regional, or state 
schpol administrators associations for recommendations. 

2) Your local electric or gas company may be willing to provide you 
with a list of those In your area who offer reliable energy 
auditing services (though they will likely not be ina position 
to give you a specific referral of one firm over another). 

3) There Is always the Yellow Pages. Interview several and ask for 
cost estimates for their services as well as a list of references . . 
don't be bashful about checking those references! 
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It will be the consultants'^ job to perforn a system analysis of the 
bulldlng(s). Since you will not be doing this work yourself, and since the 
consultants hopefully know what they are doing and have had some experience. 
It 13 not necessary to discuss In detail how and why they do what they do. 
It Is worthwhile, however, to provide an outline of this activity. After 
all, you will write the contract with them and .need to know what you are 
hiring then to do. 

The consultants will be able to build upon the basic work of your 
comnrittee. They will make use of the historical base and the mini audit. 
(This should save them time— and reduce your costs.) They will charge 
you based upon total time required to perform the work. Anything you can 
do to help them will help you. Be prepared to provide plans of existing 
buildings to the consultants. These do contain very valuable information. 
Without then a great deal of additional time may be required on behalf of the 
engineers and this means a higher cost to you. - 

Uith the plans, the consultants will be able to determine the building 
heating and cooling (if any) requirements as the building is being used NOW . 
This recognizes that frequently buildings are used differently than that 
contemplated during design. Classrooms change: they may be made into offices 
chemistry rooms 'become English ropms; gymnasiums become classrooms; etc. 
This data, along with actual information gathered on the building, ttie 
various systems within the building, and equipment v;ill enable the consultants 
to determine if the equipment is sized properly (undersized or oversized), 
and operatino properly. 

Plans will be requested at the basic interview. At this time the 
consultants will determine by talking to you and/or your committee some very 
Important things about your facilities. These Include: 

* Type and source of fuel used 

- existijig rate schedules 

- size and qualifications of maintenance staff (if any) 

- how maintenance- is conducted (frequently, preventive program, etc.)* 

- operation of building— hours, by the day (Including weekends), who 
is responsible for controls, operation of temperatures 

- policy of operation of gymnasiums, kitchens, auditoriums, and 
similar public space 

- general areas of activities in the schooT", noting specialized areas 
such as labs, shops, kitchens, etc. 
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* General types of systens 

- heating 

- air conditioning (if any) 

- temperature controls 
plumbing 

- electrical 

* Historical operating data if it hasn't been developed by the committee. 

* History of the development of the building. Who built, when» etc. 

* History of operating problems (if any) such as leaking pipes, major 
boiler work, electrical blowouts, etc. 

* History of enertiy conservation steps already liaken and results. 

At this tin>e or shortly thereafter the consultants may take a water 
sample for analysis and if a ga^ or oil fired boiler, a flue g^s test (Orsat 
analysis). 

An Orsat analysis tells you whether your furnace or boiler Is using fuel 
as efficiently as possible by analyzing the chemical composition of the flue 
gas. For example, too much carbon monoxide (CO) in the flue gas versus carbon 
dioxide (CO^) means inefficent fuel use. An Orsat test kit can usually be 
purchased for $300 to $400. * Or, your consultant may have one. Or, you may 
be able to borrow dne from your local gas company or oil supplier . . . they 
nay even provide an Orsat analysis service. Such an analysis should be 
perYomied at least once a year, preferably two or three tiroes a year. 
I From the water it can.be determined if the water or steam in the 
yheatinp system (non-electric resistance system) is or is likely to cause 
corrosion of piping and heat transfer surfaces. 

The maxi audit is a complete systems analysis. A system Is defined as: 

Mechanical Systems 

Plumbing system > 
Heating system 
Cooling (if any) system 

Electrical systems (lighting, power distributipn) 
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Architectural Systems 

Windows/fenestration (arrangement of windows in a building) ■ 
Walls including insulation 
Roofs including insulation 

Note, a system cannot be completely analyzed by itself. Each inter- 
relates with other systems. For example, if the lighting is reduced you 
may need more heating due to less waste heat from the light fixtures-but 
for the same reason, cooling requirements would be reduced. It is some- 
thing like poking a balloon with your finger. Pressure at one spot affects 
other locations. Understanding of this is partly why you need experienced, 
knowledgeable consultants. From each of these activities the comnittee will 
derive a list of actions. These are items that will save energy and dollars. 
Because the conmittee has identified in the mini audit all or most of the 
0 & H (operation and maintenance) items, most of those specified by the 
consultants will include capital dollars to implement. 

Each action must be analyzed on the basis of payback to determine the 
wisdom of proceeding with it. Obviously, if it takes 20 years to recover a 
given investment and two years to recover the same amount of dollars invested 
for another alternative, the board of education will probably opt for the 
latter alternative and consider foregoing the first opportunity. 

Other factors may be involved as well. For example, if the building is 
to be re-roofed, the timing may be right to put in new or additional ceiling 
insulation at the same time-independently of what payback analysis says about 
the priority of insulating. The educational program may dictate work 
schedule priorities also not to mention budget conditions, etc. 

Keep in mind that some items may have a higher priority simply because 
the money to get them done may be available through state or federal energy 
conservation grants programs. Be sure to stay up to date on what is avail- 
able in this area. Contact your state energy offtce. 
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^ Each action should be evaluated this way. Then each should be given 
a priority based upon th^ayback. Example:- 



Item 
,1. 



Action 

Replace ceil Ino 
insulation 



Capital 
Dollars 
Required 

$4,000.00 




Dollars 
Saved 

$5000.00 



Payback 
0.8 yrs 



1 



2. 



Replace insulation 
on conbustion pipe 



$1,500.00 



375 



$750.00 



2 yrs 



3. 



Replace leetky 
windows with nev/ 
double glazed 
wi ndows 



$29,000.00 



500 



$1250.00 



29 yrs 



The federal governnient (Department of Energy) is suggesting that such an 
evaluation be on the basis of simple payback. Further they suggest a maximwn 
of 15 years recovery. 

- FoUov/ing that analysis, all those actions v/hich have a payback of 15 years 
or less can be totalled and the overall energy savings determined. If your 
gross (historical base) size is 65,000 therms per year and these items total 
23,000 therms, then you will probably save: 



The sat;ie is done for electrical (lighting and power) energy and a percent- 
age detemined for it. 

Note, you will save the same percentage in dollars too* if the rate were 
to remain constant. However, since the rate has increased in the meantime— 
and will probably continue to Increase for the inroediate future* the percentage 
savings in dollars v/111 probably be less. 

Note also that dollar savings for each action do not always, add up directly 
to a total dollar savings. Different measures Interact with one another, so 
savings will be interactive, too. not additive. 

The final steps then are obvious. All this d^ta should be presented to 
the committee, the administration, and the board of education in report form. 



Exafftple shows simple payback 



23,000/65*000 X 100% * 



35.4% of the energy consumed 
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The fo^^at is quite similar to the format of the mini audit report, with, 
of course, more detail and sufqmaries. For unusual reconraendations you may 
provide sketches or drawings for clarification. 

Sound easy. We certainly hope so. It really Isn't difficult. As we 
stated in the beginning, there are no ir^ysterles. YOU can do it* perhaps 
with some help* but it can be done. 

Armed now with the comprehensive plan-of-actlon you have the tool 
to accomplish significant savings of energy (dollars) In a step-by-step 
process and a specific period of time. 

After the plan has been .accepted by the Board of Education and funding 
Sftcured, it should be implemented. You will probably want to hire one 
consulting firm for all three major jobs of preparing a plan and specifications 
of those action Items accepted, going to the street for pri'*es f<^om contractors 
and advising you of the contractual process for getting the work done. 

The construction phase follows. Details are not included here, except 
that you would find in your interest to hire the consultants to observe 
certain phases of the installation, at least of major equipment and 
cwnponents. 

How well did you do? Good question. Monitor the results. Measure the 
success. Did you. in fact, save 35.4%? Why not? If not. there may have been 
changes In operation, etc., which precluded it. However, you will quickly 
find that you nay have exceeded it. 

You have now accompl is'ted what only a handful of people in the society 
have done. You should be proud. But don't stop. Continue to provide for 
your posterity andyour prosperity— by saving energy. 
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SOME ENERGY UNITS t CONVERSION 

UNITS OF ENERGY 
1 kilocalorie (kcal) warms 1 kilogram (2.2 lb) of water I* C ( 
1 British thermal unit (Btu) warms I lb of water 1° F 
1 foot-pound (ft-lb) lifts 1 pound 1 foot 
I joule (J) lifts 1 kilogram 10.2 centimeters {4 in) 



UNITS. OF POWER 

1 watt (W) = 1 joule/second 

1 kilowatt (kW) = 1000 watts 



1 megawatt (MW) = 1000 kW 

1 horsepower (hp) = 33,000 ft-lb/minute 



CONVERSION FACTORS 

1 ki>owatt-hour (kWh) ^ 860 kcal = 3413 Btu « 3,600,000 J 

1 Kcal = 4184 J = 3.97 Btu = 3080 ft-lb (a food calorie is a kcal) 

1 Q (Quad) = 10^^ Btu 

1 hp = 746 watts; 1 J^W = 1.34 hp 

2500 kcal/day = 121 watts = 1 average American food diet 
12,000 watts = 1 average American nonfood energy diet 



ENERGY CONTENT OF FUELS 
1 lb TNT= 478 kcal 

1 lb bread = 1300 kcal = 5150 Btu 

1 lb wood = 1800 kcal = 7150 Btu 

■ lb Eastern coal = 3300 kcal = 13,100 Btu 

1 lb crude oil (0.14 gal) = 4800 kcal 
1 barrel (bbl) = 42 gal 

1 lb gasoline (0.18 gal) = 5700 kcal = 
2^,000 Btu 



1 lb natural gas (25 ft ) = 6600 kcal 

1 therm = 100,000 Btu = 25,200 kcal 

1 lb uranium 235 = 8,6 biUiOn kcaUoo 
(note: in nature you find 140 lb U'^'^*' 

to I lb U^^^) 

1 ton Eastern coal = 26 million Btu 

1 barrel crude oil (42 gallons) - 5,8 
million Btu 

1000 cubic feet natural gas - 1,000,000 Btu 



There are about seven barrels of crude oil to a ton.' Often all energy Is expressed 
in metric ton coal equivalents' (about 28 million Btu) or barrels of oil equivalent 
(BOE). 



Source; Energy Management ; A Program of Energy Conservation for the Community 
College Facility, Lawrence Berkeley Laboratory 
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ABBREVIATlONiS USED 

Term 
kilowatt 
megawatt 
glgawcitt 
kilowatt-hour 
million Bt>D 
million TPY 
billion CFO 
trillion CFY 



Abbreviation 
kWe 
fTfWe 
GWe 
kMh 
K3PD 
«TPY 
BCFD 
TCFY 



Equivalent 

10^ watts electrical 

10^ watts electrical 

10^ watts electrical 
3 

10 watthours electrical 
g 

10 barrels per day oil 
10 tons per year solids 

Q 

10 cubic feet per day 
10 cubic feet per year 



The foUowlng^converslon factors can be used to obtain the oil equivalent expressed 
In minion barrels per day (M8PD). *' 



To Obtain 


Divide 






r Btu per year 


2.12 X 10 




, raQ»s 


2.12 




r HTPY of Eastern coal 


86.8 


MBPD J 


[ MTPY of Western coal 


125 


Oil Equivalent | 


1 BCFD of natural gas 


5.63 




I TCFY of natural gas 


2.06 




^ 10^^ joules per year 


2.23 



15 



Source: Energy Management: A Program of Energy Conservation for the Conrounlty 
College Facility, Lawrence Berkeley Laboratory 



RECOIWENDED LIGHT LEVELS 

The Illuminating Engineering Society recottmends the following lighting levels 
for various uses and occuparrcies: 

ILLUMINATION LEVELS 



Minimum 
Foot Candles 

Libraries 

Reading rooms and carrels , , . . 70 

Stacks 30 

Book repa'.r and Bindings 70 

Check in & out, catalogs, 

card files 50 

Offices 

Designing, detailed drafting . . IIO 

Accounting, bookkeeping and 
business machines 85 

Regular office work, reading, - 
transcribing, active filing and 
mail sorting 70 

Corridors and stairways 20 

Washroom ?0 

Classroom Space 

Regular classroom work 50 

Chalk boards 100 

urafting rooms 100 



^finimum 
Foot Candles 

laboratories 

General work 50 

Close work 100 

Lecture Rooms 

General .50 

Speci^l/demonstration/exhibit . .100 

Dormitory Rooms 

Concentrated and prolonged 

study 50 

lounge/lobbies 10 

Kitchen . . 30 

Auditorium 

Assembly only 20 

Study tiall 50 

Exterior 

Parking areas 5 

Roadways 5 



The variations in intensity measured 
in lumens/watt for different lamp 
types are as follows: 



lamp Type 

Incandescent 
Fluorescent 
Mercury . 
Metal Additive 



Intensity 

16*20 lumens/watt 

60 lumens/watt 

60 lumens/watt 

43 lumens/watt 



Hi Pressure Sodium 95 lumens/watt 



Translated into gallons of fuel oil per 
year these intensity ratings used the 
following in a typical laboratory of 
lOO^bOO s.f. operating 3,000 hours/year 

lamp Type Fuel Oil Consumption per year 

Incandescent 100,000 gallons 

Mercury 46,000 gallons 

Metal Additive 34,000 gallons 

Fluorescent 30,000 gallons 

Hi Pressure Sodium 22,000 gallons 



Source: 



Energy Hanaoement : A Program of Energy Conservation for the Community 
College Facilltyi Lawrence Berkeley Laboratory 
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Low or no-cost Items to save energy now. 



Lighting 

1. Usage Patterns 

a. Schedule cleaning to overlap normal working hours or other 
hours when daylight is sufficient for the task. 

b. If daylight is not available, have custodial staff use 
lights only one room at a* time* and only those lights In a 
given room needed for the task. 

c. Schedule extra-curricular activities for' maximum use of 
daylight. 

d. Use only 50-75'^ of gyn lights for classes and meetings. 

e. Place desks pe:*pend^^ular to windov/s to minimize glare, 
thus enabling, better Mse of daylight during classes 
(north windows provide\the best light). Translucent 
curtains or shades may be used to cut glare, (tach 
linear' sill foot of window area can save 100 Kwh of 

1 ichting per year. ) 

f. Reduce outdoor* decorative, and display lighting. 

g. Turn off parking area lights unless needed for security. 

h. Modify visual tasks to need less light-e.g.,. a #2 pencil 
on manila needs 50 tines the 1 Ight of a felt tip on matte 
white. 

2. Equipment Modifications 

a. Reduce overall lighting by using lower wattage bulbs or 
by disconnecting some of the fixtures or bulbs. Check 
the current foot-candle lighting standards and reduce to 
minimum for specific tasks. 

b. Adjust sensitivity qf photoelectric controls for outdoor 
lights. 

c. Consider using energy-efficient mercury or sodium vapor 
Tamps outside or in gym. 

d. Provide teachers with fluorescent desk lamps so'they will 
not have to use all lights in the room when working. 

e. Use table lamps in offices, Ibunges* and waiting rooms. 

3. Maintenance 

a. Clean fixtures on a regular schedule. 

b. Replace old bulbs which ^re darkened and Inefficient. 
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Heating, CooHQa> & Air Handling ' 

1. Usage' Patterns / 

a. ' Close off and seal unused areas. 

b. Reduce heating and cooling in infrequently used or storage 
areas. 

c. Cut heating and cooling to garages or loading platforms. 

d. Heat to no more than 65-68^ in winter (5^ reduction B% savings) 

e. Set heating back to 55^ at night and on weekends and holidays. 

■ 

f. Cool to ntf less than 78-8C^ In sunsner. 

g. Shut off pooling and ventilating systems at end of school day 
and. on weekends and holidays. 

h. Preheat building in winter only enough to reach 65^^ by the 
tifne occupants arrive. 

1. Turn off cooling or set back heating 30 minutes before end 
of occupied period. 

J. Review room schedules to see if some can be left vacant during 
first or last part of the day-cut heating or cooling to those 
areas during that time. 

k. Consolidate classes and extra-curricular activities into fewer 
buildings or rooms which can be separately heated or cooled 
by zone. 

1. Does air conditioning come on when its 50-55* outside? 

m. If posslblet cycle ventilation equipment off for 15 minutes 
every hour. 

i n. Eliminate "hot stand-by" of heating in mild weather. 

0. Close outdoor air dampers during first and last hours of 
occupancy. 

p. Reduce exhaust air quantities vfhen practical. 

q. Limit outdoor air intake to minimum required to balance 
exhaust or to that specified by state code. 

r. Operate one bollert chiller, or compressor at 90^, capacity 
instead of two at 45% capacity. 

s. Maintain relatively cool kitchen and cafeteria temperatures 
(I.e.t at "unoccupied" levels if not used for classes). 

2. Equfptnent Modifications 

a. Turn off toiler or heating natural gas pilots in sunini&r. 

b. Adjust controls to prevent simultaneous operation of heating 
and cooling. 

c. Make sure ductwork Is Insulated properly. 

d. If you are producing hot water for showers, lavatories, kitchens, 
etc. with a boiler normally used for space heating, consider 
installing an Independent hot water generator. 
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Halntenance 

a. Ke^p the following clean and unobstructed. 
1) Ftlters-replace on regular schedule 



2) 


Room air Inlets and outlets 


3) 


,Fan blades 


4) 


Fan trtotors 


5) 


Chillers 


6) 


Condenser coll faces 


7) 


Strainers 


8) 


Heat exchanger surfaces 


9) 


Burners 


10) 


Electric heating elements 


11) 


Ouctwork-free from obstruction 


12) 


Humidifiers 



b. Check the following and repair, adjust, or maintain as 
necessary on a regular basis. 

1) Outside air dantpers 

2) Bearings and linkages (lubrication) 

3) Fan drive belt alignment 

4) Motor bearing and packing, drive belt wear* 

5) Fan or compressor motor (alignment, vibration, proper 
voltage, overheating)* 

6) Compressor valves* 

7) Gas leaks* 

8) Fuel-to-air ratio (check stack for tell-tale smoking 
perfbrm Orsat analysis) 

9) Burner couplings and linkages 

10) Burner stack temperature* 

11) Solenoid valves (check to see If heating element cuts 
off Immediately when unit shuts down) 

12) Calibration of pressure controls on dual-duct systems 
(to obtain less leakage and minimize static pressure 
at low demand) 

13) . Burner firing controls 

14) Level of refrigerant (check sight glass) 

15) Coal stokers and grates 

16) Fuel oil temperature (affects viscpsity which in turn 
affects efficiency of combustion) 

* likely to require outside technical assistance 



Hi 



7) Adequate combustion air in equipment room (Orsat 
analysis)* . . . 

B) Keep daily log of pressure and temperature, as 
these are good indicators of the need for tube and 
nozzle cleaning, pressure, or linkage adjustments » etc 

For example: 

Oil pressure drop: Indicates plugged strainer, 

faulty regulator valve, or 
suction line air leakaoe 

Oil temperature drop: Indicates temperature control 

malfunction or fouled heating 
element 

Gas pressure drop: Indicates lower supply line 

pressure or malfunctioning 
regulator 



likely to require outside technical assistance 
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Water, Steam. & Plumbing Systents 

1. Usage Patterns o' 

a. For steanheat. observe same usage pattern tips as possible 
under "Heating, Cooling, and Air Handling" above. 

b. Reduce hot wdter temperature to UO^F. (May require local 
"boosting" at kitchen depending on health codes.) 

c. If hot water Is distributed through continuous circulation, 
turn off pump when building Is unoccupied. 

d. Turn off refrigeration on cold drinking fountains during 
"off" hours- disconnect refrigeration entirely If the staff 
agrees. 

e. limit or reschedule gym shower use. 

f. For electric hot water heating, limit duty cycle to avoid 
operation during peak demand periods (usually m1d*aftemoon 
in summer, late afternoon In winter). 

2. Equipment Modifications 

a. Consider adding flow resistors and/or timers to all 
lavatories and shower heads. 

b. Insulate hot water pipes, steam pipes, and storage tanks. 

c. Install spring-activated hot water taps. 

d. If you are producing hot water for showers, lavatories, 
kitchens, etc., with a boiler normally used for space 
heating, consider Installing an Independent hot water 
generator. 

3. Maintenance 

a. Check steam piping automatic temperature controls to be 
sure the system Is being regulated according to building 
needs. 

b. Are radiator shut off valves operable? Leaklj^g? 

c. Inspect steam traps. 

d. Check condensate pumps and tank vents. 

e. Flush system' twice a year. 

f. Repair tap and shower head leaks. 
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Poors, W1n<to<tfs & Exterior Mails 

1. Usage Patterns 

a. Close draperies and shades each evening In winter and during 
day In sunmer (especially on south-facing wlndovrs). 

b. Open drapes and shactes each evening In suRRter and during day 
In winter (especially on south-facing windows). 

c. Limit number of entrances and exits In morning and evening. 

d. Keep classroom doors closed. 

e. Do not open windows to adjust Indoor temperature when heating 
or cooling Is on-adjust system Instead. 

f. Use windows Instead of heating or cooling system In mild / 
weather. > 

2. Equipment Modification / 

a. Add automatic door closers to outsl'^^ doors. / 

b. Provide covers for window air conoitloning units during winter. 

c. Use opaque Insulating material to block and seal unused / 
windows. 

d. Consider a double entry (vestibule). 

3. Maintenance / 

a. Repair broken or cracked window panes. 

b. Replace worn weatherstrlpplng. / 

c. Replace missing putty or caulking around frames. 

d. Seal around window air conditioners. 

e. Replace or adjust latches on windows and doors which do not 
close tightly. 

f. Adjust uneven doors. 

g. Seal exterior joints, such as foundat1on>to>wa11 . 

hf . Seal openings In walls for piping, electrical conduits, 
thru-wall units, etc. 
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Kitchen and Cafeteria Eouipment 

K Usage Patterns 

a. Take ad\rantage of oven pre-heating to defrost food. 

b. Use only the minimun necessary refrigeration. 

c. Limit use of exhaust hood to only when cooking. 

d. Run dishwasher only when full if practicable and consistent 
with health codes. 

e. Turn off infrared wanrors when no food is being warmed. 

f. Reduce temperatures or turn off frying tables and coffee 
urns during off-peak periods. 

2. Equipment Modifications 

a. Install timers on exhaust hoods. 

b. Consider using microwave ovens for defrostino or heating 
prepared foods. 

3. Maintenance 

a. Stove and oven burners firing properly? 

b. Refrigeration condensers clean? 

c. Refrigeration condensers receiving adequate air circulation? 

d. Refrigeration coils defrosted regularly? 

e. Consider at least an annual service call for accomplishing 
preventive maintenance. 

Miscellaneous Equipment 

1. Encourage use of stairs instead of elevators. 

2. Curtail use of resistive heating devices-e.g. , coffee pots, 
portable heaters, hot plates, etc. 

3. Connect bathroom exhaust fans to light switches if permitted by 
health codes. 

4. Don't schedule use of equipment consuming large amounts of 
electricity during peak load periods-e.g. , shop tools, art class 
kilns, home economics facilities, etc. 

5. Turn off office machinery when not in use. 



PREIIHIMARY ENERGY AUDIT DATA 

3ENERAt: 

(1) Project Date 



(2) UtiUty Data: 

Name and address of utility companies 

Gas Coinpany 

Electric Company 

on Company 

Energy (fuel) Cost 

Electr1city/(M» 

Oil/Gallon 

Gas/Therm of Gas/Thousand Cubic Feet j 

tPG/Gal 1 on . _ 

* 

.KM/HRS THERMS 

.KW/HRS ' THERMS 
KW/HRS THERMS 



Annual Utility Consumption Data 
Year 1: (19_-19__) , 

Year 2: (19_.19__) 

Year 3: (19 -19 ) 
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(3) 
(4) 
(5) 

(8) 
(10) 

(12) 
(13) 



Locdtlon 



Type of Building 
Size of Building 
Ft/Floor (7) 



Floors (5a) 



Cu. Ft. 



Type of Construction-Walls 
Type of Construction-Roof 



Type of Construct1on*G1ass 

Hours of Usage: Sunday 

Honday-Frlday 

Saturday 



Average Number of People In Building 

Special Requirements 

Maintenance Staff 



(14) 
(15) 
(16) 

(17) Maintenance Staff - Qualifications 

HEATING SYSTEM: 

(18) Type of Fuel: Gas _ 

Other 



Sq. Ft./Floors (6) 



(9) 
(11) 



Insulation 
Insulation 



People 



Oil 



Electric 



Coal 



^flft) lyUg^of^Heatlng Source: 




Hydrontc 



Steam 



Electric Resistance 



V 



TRAKSPORTATION MANAGEMENT IMPLEMENTATION GUIDE 
ELEMENTARY/SECONDARY LEVEL 

I 

1 
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i;:TH OOUCTION 

Rising energy costs have no prejudice, they affect everyone. From 
farmworkers, to blue collar workers, to nurses» to corporate executives, 
regardless of race, religion, or natural Origin, everyoite Is faced dally with 
the prospect of rising prices. It Is not uncommon to hear young married 
couples discussing the option of purchasing a home or having a baby. It Is 
becoming Inreaslngly difficult to accomplish both In a world characterized by 
rising food and clothing costs, mounting Interest rates, and soaring real 
estate prices. The populace Is becoming Increasingly aware of taxes, the 
inflation rate, th cost of living index, and economic trenfls In general as 
they wage battle with rising prices that consistently seem to outdistance wage 
and salary increases. 

Rising energy costs are giving birth to a genuine crisis In 
education. School districts are experiencing constant losses of revenue while 
costs continue to escalate rapidly. Oeclining enrollment and the nationwide 
taxpayer rebellion do little to support Increasing teacher payrolls and 
rising physical plant operating costs. Thus, the educational administrator 
must look to controlling the costs of the physical plant and Its operating 
expenses . 

Transportation costs have also been affected by new educational 
concepts^ Open enrollment and the Increasing number of special education 
programs, combined with Increased requirements for busing may be extremely 
expensive without the proper analysis of the Impact on transportation service. 
By adding Inflation and rising energy prices to new educational concepts It 
is not surprising' that the average annual cost of transporting a student to 
and fr^^chool has more than tripled since 1940. From 1970 to 1974 alone, 
the annual per pupil cost rose from $&6.96 |o $87.04, an Increase of SOX. 
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If this trend continues, the 1970 annual cost will be doubled by 1980. 

TABLE I 

COST TRENDS ;n STUDENT TRA^ISPORTATION 
1940-1974 

1950 ^20.10 : ^ 

I960 . 39-?8 m 

1970 66 96 i 97.9 

1972 77 Ai 233.1 

UAl 285.2 

^7'*'* / 333.0 

Source: i) u,s. Bureau of the Census. Stati<firai akc*.^*/.* n* 

^' il/S. Bureau of the Census, Historical Statlsfirc nf 
Bicentennial i:H^f<«; ^■ _ j^^^ 

The inflationary trends of stqdent transportation costs are laying 
the groundwork for , new science called transportation management. While 
educational administrators are losing control over rising teacher costs, 
transportation managenent Is a relatively uncharted field that offers a 
virtual gold mine of savJngs. . 

V,., Elective transportation management Is the minimization of transpor- 
tation co^t. without diminishing the safety and service levels of the transported 
student. The-.^fety.of the student must never be overlooked In the search for 
a more efficient ^rahsportatlo.n system. 

Because of rising energy prices, the minimization of transportation 
costs is a diff/cult task. Almost every purchasable Item Is subject to a rise 
in price; a trend which began after Morld War 11 and has continuously grown In 
such an uncontrolled habit as to become .'major political issue, it Is difficult 
to recall any eroduct that has recently experienced a price reduction. 
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When discussing rising costs In transportation, one will Immediately > 
bring to mind the tremendous Increase In gasoline prices brought about by 
various political developntents. Energy conservation Is now a part of our 
e)/ery<idiy life. Fuel econofEy Is an Important key to the minimization of 
transportation costs. Whether the fuel Is used to generate the power for the 
construction of a bus, or the operation of that bus, the transportation manager 
must tightly control the costs of energy In order to effectively minimize 
transportation costs. The transportation manager obviously has no control 
over bus manufacturing costs, but he has the greatest potential for reducing 
operating costs. It Is the transportation manager who determines the actual 
number of vehicles to be used based on the district's safety and service 
parameters. Therefore, the procedures used for this dynamic planning are 
generally the main factors in determining the cost and energy efficiency of 
the transportation program. 

Planning a transportation system efficiently minimizes transportation 
costs through sound route planning. "Historical" routing, the typical practice 
In school districts, commonly results In an inefficient transportation system. 
This routing practice utilizes the same bus routes from year to year with 
alterations made only when "necessary". "Necessary", in this case, usually 
means one of two reasons" 1] an Increase in the number of transported students, 

* 

or a change in their location; or 2) anything to eliminate contplalnts from 
students, parents, teachers* administrators, or school board members. 
Unfortunately, as the second reason becomes more common, routing efficiencies 
win be lost. As less emphasis Is put on student demand, "historical" routing 
Will evolve Into what is affectionately termed "hysterical" routing. An 
efficient transportation system must be based on current student demand 1r) 
order to be truly effective. Further efficiencies may be accomplished through ; 
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a study of school times and the interrelationships of the routes between 
schools. 

Thus, effective transportation management is a mixture of many 
variables: the minimization of all related costs, fuel econonor, and efficient 
routing. Efficient routing must be based on student demand with further 
improvements possible via time analysis. Because every school district is 
different in size,, geography, and population, different approaches may be 
necessary to accomplish an efficient transportation system. This material 
will aid educational administrators and transportation managers in applying 
various cost-reducing techniques to their unique districts..^ The material will 
move through planning, designing, and implementation stages with suggestions 
for various areas of investment to achieve technical, operational and economic 
improvements in transportation. 
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n . COMMUNITY AWARENESS AMD INVOIVEHENT 

flTii step' in developing an efficient transportation program is 
to create awareness of your campaign to examine transportation in your school 
syste«). By motivating participants to share your ideas, a great amountj^f 
niojfientum is *iener<Jted. This first step is relatively inexpensive and could be 
to the di .ti u t '^(Hlvdnt(^(^o. Influential school System employees and community 
le.Hler-s «.cin* rontribute to a tr.in^portAtion program. These people should be 
highly »T«itH>i ter! .nui ins:>irrtional in character. They can not only offer 
valuable advir^ but will also help spread the word in your community. Principals 
teachers, paront-tedcher tissociations* administrators* school board officials, 
and connimtt i ty groups are good sources of inspirational promoters. Fighting 
ihf,latlonary costs and fuel conservation are popular contemporary causes that 
will help generate interest. If this material does not provide sufficient 
background material, a wealth of information is available at any public library. 
Additional sources include 6oth public and private concerns and will be listed 
later. 

A good public relations campaign is important. The conmunity will 

want to be informed of what the transportation manager is trying to accomplish 
and why. Explain the rising costs of transportation and indicate that the 
' community can lend a hand in the campaign by expressing t(»eir interest to the 
school board. The streamlining of a transportation system may bring complaints 
from uninformed students and parents. However, these complaints are often 
generated by. the minor changing of familiar habits. A successful public 
relations campaign will promote additional conservation activity as well as 

consoling unhappy taxpayers who believe they are receiving less and less for 
their tax dollar. 



The effective transportation program will ptit special enphasis on 
creating energy awareness among its employees, the bus drivers, and maintenance 
crews. Many fuel and cost economies may be realized by merely Improving 
driving habits and maintenance procedures. Bus fleet operation will be 
discussed fui-ther in the next section. 

Again, coninunity involvement is very important to the realization 
of both fuel conservation and effective transportation management. People 
energy is an inexpensive means of advertising the goals of the transportation 
program. 
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nr. BUS FLEET OPERATION 

This section will review the mechanical operation of the bus fUet, 
Topics will Include potential savings to be generated by bus drivers, main- 
tenance crews, ^nd Improved decision making In capital expenditures. Trans- 
portation systetn design will be discussed In the following sktlon. 

BUS DRIVERS 

Improved driving techniques can result In substantial savings. It 
Is very Important for the transportation manager to motivate the drivers to 
achieve these savings. There are several simple techniques that can be used 
to, motivate drivers. They Include: 

* A "fuel saver" Incei.vlve system wherein a driver is given 

a patch or certificate for suggestions that are Implemented 
and result In savings. These programs can be structured In 
a similar fashion to driver safety awards. 

* Instituting a fuel efficiency performance chart. These 
charts show Individual driver consumption of fuel by 
time period (normally monthly or weekly) Indexed by 
miles driver adjusted, for vehicle type. For example. 
If a driver utilized 100 gallons of gas and drove 

500 miles in a vehicle that Is expected to achieve 5 miles 

per gallon he would have a fuel efficiency Index of 1. 
^ (500 mlles/lOO/gals x 5 miles/gallon) 

" Set driving habit objectives for drivers and have driver 

trainers monitor their progress and use this as part 

of your employee review process. 
The drlvers^should be made aware of the fuel econoiny concept and provided with 
means for achieving those economies. 



V.There is a good film available for purchase or rental which can 
help createaiTTiKareness in drivers^^that they have the ability to conserve 
. fuel While operating a school bus. |t will provide the drivers with many 
techniques for reducing fuel consumption and niotivate them to use these 

fiiethods. The film is entitled. "Who C^res?" Infonwtion can be obtained 
from: 

■\ 

Visucom Production, Inc. 

P.O. Box 5472 , 

Redwood City, CA 94063 

Tel ephone : 4 15-364-5566 
If you have a local film library that provides free loan films to schools 
(perhaps at the county level), you might want to make them aware of this film 
for inclusion in their catalogue. This can make it accessible to more drivers. 

TRENDS IN BUS MILEAGE AND FUEL CONSUWTION 

1940-1974 

YEAR '^^^2??LSr**"'^'- ^^^^^^ ANNUAL AVERAGE MILES 

YEAR MILEAGE FUEL USE /gallons) PERGALLON 

1940 8,011 775 ,^ , 

1950 7,775 748 10-3 

I960 7,556 i.Me 

6,867 933 

^°"'^®* AA^ °^ Transportation, Federal Highway 

Administration, Highway Statistics . 1975. "'^""'^^ 

* 

A good starting point in fuel efficiency analysis Is comparing fleet 
and Individual driver fuel consumption with the current national average. 
Recent surveys indicate that the national average for bus fuel consumption is 
7.4 miles per gallon. This serves as a basic guide and does not mean efficiency 
cannot be accrued m those districts below the national average. It should be 
noted that these figures can vary considerably depending on fleet composition. 



Drivers can keep accurate records of both mileage and fuel 
.consumption for effective analysis. In many districts maintenance personnel 
are available to record thiydata and in general, will be more precise. 
Record fuel use to the nea^st tenth if possible. Attempt to make all fuel 
fill-ups with the bus racing in the same positon. Try to have individual 
buses fuel at approximately ♦he same time frtom day to day. Fuel consumption 
should be recorded daily. However, because air pockets in the gas tanks may 
vary Actual fuel usage, miles per gall-on computations should be based on a 
weekly or biweekly average. This analysis may also be applied to oil usage, 
but would require a longer sample period. 



SAMPLE 



FUEL CONSUMPTION DATA COLLECTION FOIW 



DRIVER 



PERIOD ENDING 



BUS # 



FUEL CONSUMPTION 



DATE 

10/6 
10/7 
10/8 

10/10 
10/11 

/ 
/ 
/ 

TOTAL 



GALLONS 

18.1 
17.5 
22.3 

23.2 
16.8 



97.9 



ENDIN& MILEAGE 12885.6 

4 

START MILEAGE 12376.5 
TOTAL MILEAGE 509.1 



TOTAL MILEAGE 

TOTAL hUEL CUN5UNPI1UN 



509.1 MILES 
"577? GALLONS 



MPG = 5.2 
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FUEL CONSUMPTION DATA COUECTIQS FORM 

DRIVER PERIOD ElfflING 

BUS * 

FUEL CONSlfMPTION ENDING MILEAGE 

DATE GALLONS START MILEAGE 

TOTAL MILEAGE 



TOTAL 



TOTAL MILEAGE 

TOTAL FUEL CONSUMPTION 



MPG 



ERIC 



• 



Once a miles per gallon figure is established for each driver, 
publish the results. Create friendly competition among the drivers to improve 
efficiency. Give the drivers fuel economy material. Instill a desire to 
improve their driving habitis. Transportation savings can mearv more funds for 
educational purposes. 

There are many ways tp improve driver efficiency. The basic principle 
is to drive the bus smoothly. Start the engine and move out as soon as possible 
(even in cold weather) at a slow pace, speeding up as the engine heats up. 
Go through the gears smoothly. 

IMPORTAN T DRIVING TIPS 
No courtesy stops. 
Avoid jackrabbit starts. 

Do not let engine idle over one minute. Shut-off 
and restart engine. (Diesel manuals should be ^ 
followed) 

Anticipate traffic flow. . 

Avoid high traffic areas. 

Drive main roads - lights are more likely to be 

in your favor. 
Observe speed limits. 

Remind the drivers that fuel consumption is based upon the energy 
needed to power the engine. Any time the bus brakes and loses momentum, add- 
itional energy will be needed to regain that momentum. Thus, it is much wiser 

to operate the bus at such a speed, depending upon traffic, that constant 
braking/acceleration may be avoided. Ideally, a steady foot on the gas pedal 

will give best results. These driving tips and the ones to follow should be 
covered at a driver seminar arranged by the transportation manager. 
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Do not ride' the brake or clutch. 
Minimize warm-up periods. Drive slowly until 
• engine Is warm. 

Avoid fuel S'plllage while refueling. 
Maintain patience* courtesy, and comnon sense. 
Drive scheduled route - no special routing unless 
approved by transportation manager. 
Change lanes smoothly. 
Do 'not pump gas pedal . 

Acknowledge drivers that Improve their driving habits. This will 
supply further Incentive for Improvement for those that did not fare as well. 
Biweekly meetings shouid be held to discuss results and Ideas for additional 
Improvements. Many of your drivers may surprise you given a chance. 

MAINTENANC E 

In the previous section It was discovered that by monitoring bus 

mileage and fuel consumption the transportation manager Is able to Identify 
existing areas of Inefficient drifvlng habits. Poor fuel consumption figures 

may also be a result of the poor mechanical operation of the bus fleet. The 
solution to this dilemma Is preventive maintenance. 

IVeventlve maintenance can be provided by effective scheduling or 
Investing In additional manpower and garage equipment. The return, or profit^ 
Is Identified through more efficient vehicles that experience fewer br^kdowns 
achieve better fuel economy, and have a longer life on the road. 

The maintenance department should plan regular check-ups for every 
vehicle In the fleet- An example of this effort Is the Austin Independent 
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School District.^ Every 2.000 miles buses go through a general test - cooling 

* * 

system, fan belts, tire tread wear, brakes, oil. ball Joints, and king pins. 
At 6.000 miles (Rore tests are conducted:, drive shafts. U-bolts. wiring, plugs, 
points, and timing. At 12,000 miles an even more vigorous check-up Is conducted. 
This testing Includes all the previously mentioned Inspections plus additional 
tests on PCV valves, torque on head, rocker manifold, carburetor, alternator, 
regulator, thermostat, engine mounts, transmission oil, and the replacement of 
plugs; condenser, points, distributor cap, and wires If necessary. Preventive 
maintenance In Austin, Texas resulted In lower operating costs, and reduced 
down-time expenses beyond the costs of the preventive maintenance program. 
Host Importantly, It resulted In significant reductlor^s In fuel consumption. 

Along the same line, the transportation manager should consider the 
purchase -of engine analyzers and other modern tools as well as In-service 
training programs and workshops to keep the maintenance department operating 
at maximum efflclen-^y. Contact the bus manufacturers about In-service main- 
tenance training programs. 

EqUIPHENT 

In order to Insure wise decisions, before considering equipment 
purchase and Improvements, the transportation manager must know and be able to 
utilize evaluation tools. Two simple ways of analyzing benefits versus costs 
are the payback period and return on Investment. 

Payback period simply stated is the period of time. In years, 
required to recover Investment costs by means of annual savings. 

Payback period - Initial Cost^- Salvage Value (if iny) 
payoacK perioa Annual Savings 

^ Bobit Publishing Company. School Bus Fleet . April-May, 1978 
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Return on investment is a percentage figure which takes into account 
not only 'Initial costs and annual savings, but also utilizes annual depreciation 
costs. 

Annual Depreciation Costs ^ Initial Cost ^^^alvagejalue (if any) 

Once annual depreciation costs have been calculated, return on 
investment may be computed as follows: 

Return On Investment - ^"""M ' ^""V^^ OeR'^gciation Costs 

KBiurn un investmeni Initial Cost - Salvage value (If any) 

V - 

1* 

Although neither of the?e computations takes into account school 
district cash flow or the time value of money, they do offer a good base for 
analysis.' Consult the district busl.'^ess or finance director or a business 
Instructor tor more advanced ar»alysis. 

PURCHASES 

Purchase the smallest or most efficient vehicle at the best price 
available that will effectively serve the purpose for which the purchase was 
mad^ Simply stated ' do not overbuy and shop around for the best price. 
Carefully Investigate all aspects of the vehicle annual operating expense, 
expected life, maintenance history, and comparisons to similar equipment.- 



Know your district. Are the»'e a tot of steep grades that will demand 
powerful engines, or can the district get by with economical low-horsepower 

engines? Important considerations include the number of pupils to be trans- 
ported, physical size and condition of the pupils, fuel consumption, maintenance 
costs, power requirements, travel speed, temperature and weather conditions, and 
distances to be travelled. 

Another important consideration is the experience and the expected 



employment period of the driver. To the experienced driver, manual transmissions 
9enera11y give better mileage than automatic transmissions. However, maintenance 
costs can be very high If many drivers are Inexperienced. This tends to be 
amplified if there is a high turnover rate In the driver corps. An automatic 
transmission will generally yield savings In districts where drivers are 
inexperienced and generally short term In nature. 

* 

Diesel engines are more expensive than conventional gasoline engines. 
However, these Initial higher costs must b« compared to more economical fuel 
and maintenance costs. Not only do diesel engines experience better mileage, 
but diesel fuel has proven. to be less expensive than gasoline. Depending on 
temperature conditions In an area, districts should consider the diesel to 
increase efficiency. 

There are many other equipment Investments that can be made to 
improve fleet efficiency and lower operating costs. An example of these are: 

Use of radial tires, 

* Temperature controlled fans. 
Correct thermostat application. 
Governors, 

* Turbo chargers (used primarily on delsel engines), 
2-way radios, etc. 

The transportation managers Involvement In state and national 
associations provides the opportunity to meet counterparts and share knowledge 
and experience. The National Association of Pupil Transportation (NAPT) 
conducts an annual convention which Includes a seminar setting for discussion 
of various topics including presentations from vehicle manufacturers exhibiting 
advancement In design technology. 
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Recording devices are available to monitor vehicle use. Although 
these devices do not save fuel themselves, recording equipment provides the 
effective tr'ansportatlon manager with more engine performance data for 
subseuuent dnalysis. Instrument^ition is being developed that will warn 
drivers that they are performing inefficiently. This is an Improvement to 
the tachograph and will rocord engine ^peed, sudden braking, engine bugging, 
*tnd enaine iillinM ov^M■ vji i{tij^ t ino periods. This equipment can prove to be 
an invd luah !(:' tool in tht- inf oti'iation (charts are read and antlyzed regularly) 

A final point for consideration in either original investment or 
refurbish'ni; of existing equipment is the standardization of equipment. 
Equipment standardization will produce savings in two ways. First, a smaller 
parts inventory will be necessary because the number of different parts will 
be limited. Secondly, the |:raining of personnel will be easier due to the 
fact that, again, differences in operation and repair procedures will be 
limited. 



IV. TRANSPORTATION SYSTEM PLANNING 



The transportation manager has two basic objectives: 1) minimize 
the number of buses as well as mileage for the lowest cost; and 2) ensure 
that the safety arid transportation policies of the school board are met. 

Based on a given set of operating parameters, the transportation 
manager will determine, based on whatever methodology, the number of buses 
required and therefore the overall cost of prov.ding transportation. Typically, 
routes are developed between the close of the school year and the beginning 
of the new. Assuming all of this time is applied toward new routing, this 
would represent a small percentage of the managers time for determining the 

number of buses to be used for the entire new school year. This problem is 
compounded by a lack of summer updates jn enrollment. 

*j 

Annual operating costs for an Individual bus nonrally range between 
$U\uao to $18,000 including maintenance, fuel, depreciation, and other associated 
costs. Thus, if the transportation manager is able to eliminate one bus and 
driver from the daily operating fleet using techniques to assist in route 
development, the annual' savings will be approximately $15.Q0C Actual dollar 
figures will vary with each district and may even fall outside these ranges, 
but in -nost cases, these figures will hold true. Thus, by streamlining the 
transportation system, tremendous amounts of savings are possible. 

SAVINGS 

mW^Z^ fms, 



1 

2 

I 36.000 IS'SSX 

^ 48.000 ?5-SS2 



$ 12.000 $ 18,000 

36.000 



r 72.000 

7 orSSS 108.000 

^ 84.000 126,000 
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NUMBER OF ESTIMATED MINIMUM, ESTIMATED MAXIMUM, 

BUSES ELIMINATED (Annual Operating) (Annual QPeratimi) 

8 96.000 144.000 

9 108,000 162.000 
10 120.000 180,000 

It should be pointed out at this time that proven computer technology 
has entered the world of school transportation systems. The high speed and 
- accuracy of a computer allows for quicker and more Indepth analysis for 
route design. Larger districts are more likely to benefit *rom tt»e speed of 
a computer editing a large number of data sources. School districts with 
less than approximately 1500 transported students should make a very detailed 
analysis before considering this type of service. 

The larger districts with 20 vehicles or more should consider 
computer services due to economies of scale. It Is much easier and less 
costly for a computer to edit the great amounts of Information needed for 
efficient route design and It Is virtually Impossible to manually calculate 
the most efficient route paths and bus assignments, (example: with eight 
stops there are 40,320 possible routes) Furthermore, consultants of experienced 
computer firms may be able to make beneficial suggestions from their past 
experl ences. 

An exainple of how computer routing can benefit a district can be 
seen In the examples below: 

" Clovls. New Mexico - computerization brought about a 

fleet reduction from 64 to 55 buses In the first year. 
State officials hope to Implement the system In other 
New Mexico school districts. 
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Milwaukee,, Wisconsin - Over 100.000 total students 
with a voluntary desegration assignment plan, and 
up to 40.000 students transported, presented signif- 
icant challenges. Administrators now have excellent 
system documentation. Principals were overjoyed with 
their transportation packets-information which eased 
handling of parent inquiries and disciplinary problems. 
The district credits the computer system with over two 
million dollars in savings the first year. 

S tockton.^ Californi a - With the passing of Proposition 13 
in California this district was forced to cut its transpor- 
tation budget while keeping their desegregation plan intact. 
The -ystem initially reduced vehicle requirements from 73 

to 43 buses. However, in early August, the district requested 
that the bus coordination be reanalyzed with additional school 
time restrictions to resolve a teacher contract dispute. 
Within 5 hours* the computer service advised Stockton that a 
54 bus solution had been designed that helped speed arbitration. 
Although some vehicle savings were lost, the business manager 
indicated an additional savings of hundreds of thousands of 
dollars in teacher salaries. 



TRANSPORTATION POLICIES AND THE SCHOOL BOARD 

The initial step in developing an efficient transportation system is 

to determine a set of dUtrict guidelines within state guidelines concerning 
transportation. Guidelines would include rules concerning walk zones, walk-to 
stop distances, maximum ride times, maximum number of students at a stop, 
earliest arrival time, latest departure time, streets deemed unacceptable for 



4.20 



school vehicle use, and the unique treatment of kindergarten and special 
education students. Obviously, there are mariy more variables In a trans- 
portation program and they will vary with every school district. The point 
Is, however, that the transportation ntanager must determine the guidelines 
or parameters under which the transportation system will exist. 

Once these parameters have been documented, they should be reviewed 
with the school board and the administration. Explain the guidelines and get 
their backing. To Impress upon them the Importance of the documentation, 
request that the board members and administration commit themselves to the 
parameters. This will ensure that the transportation manager will be able 

to enforce these guidelines. It will enable the school district to make 
uniform and consistent decisions, therefore avoiding controversy. Special 
situations requiring exceptional treatment should also be docu!r.ented. 

ELIGIBILITY - ATTENDANCE BOUNDARIES AND WALK ZONES 

An Important Item to Include In the documentation of transportation 
system guidelines concerns the eligibility of students to be transported. 
An efficient transportation system needs the support of the administrators 
and school board for definition of attendance areas and walk zones for trans- 
portation. Failure to obtain policies of this type causes two basic problems 

First, once an exception Is granted In either situation, another 
student will request thei exception, then another, and another, and so on. 

This can eventually create an Increase In the number of transported students 
great enough to demand another bus for the district fleet (I.e. additional 
costs). Attendance boundary exceptions, secondly, will further complicate 
the problem as these students will be spread throughout the district. This 
win Increase bus mileage, fuel consumption, driver time, and vehicle wear. 
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strict enforcement of these zones Is Imperative. The school board and 

the administration cannot be totally Inflexible but they should realize 
the consequences In making exceptions. 

Large districts may benefit from the use of computers to determine 
rider eligibility. A computer will compare the student census to a map of the 
district that has designated school attendance zones and their respective 
walk zones. Unlike some bus drivers and teachers, the computer will not 
get emotional In determining eligibility. It will assign eligibility with 
the district guidelines without exception. Reports can be generated that 

Indicate for a given address whether the student wallcs or where he or she 
should catch the bus. Since students advance through the grades annually, 
many that were eligible for transportation to primary school may not be 
eligible for the secondary level. 

STOP AND ROUTE ASSIGHHENT 

Walk-to-stop distance will vary from district to district as well 
as within a district. In suburban areas, the distance may be very large while 
In a very rural district it may be door-to-door service. However, door-to- 

door service is the most Inefficient in terms of cost and should be avoided 
in all cases except when safety Is the overriding factor. 

With all students, the most importanc factor Is safety. Without 
Impairing the safety of every eligible student. $tops should be designated 
in areas that are easily accessible for buses as well as the student. 

Avoid stops that make It necessary for the bus to turn around at the 
end of a dead end road. Assign stops where the greatest density of students 
exists. Attempt to keep stops on paved roads (a bus requires more fuel to 

maintain momentum on rough or unpaved roads) away from busy intersections. 
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Special considerations such as one-side pick-ups as well as resident 

stop streets should be documented In the transportation department guidelines. 

Secondary students unlike elementary students are easier to assign to 
stops, but more difficult to route since load factors vary greatly. Secondary 
students are older, and can walk further to stops. Avoid stops on dead-end 
streets as well as those In developments. Make the students walk out to a 
main road or easily accessible corner whenever possible. The computer can 
help a district assign stops with unemotional but fair and consistent treatment 
of walk-to-stop policies. 

Routing m^jst be based on student demand. Attempt to load every 
bus to capacity. In the case of elementary students* a very high percentage 
(90% or greater) of eligible students will ride. Buses should be loaded with 
this In mind. Growing districts might even leave a few seats empty at the 
beginning of the school year to avoid m1d*year rerouting. 

The loading of secondary students Is difficult due to the difference 
between actual and eligible students. The number of eligible students will be 

greater than actual ridership because of those students vho use other means of 
transportation. This Includes students who drive, catch a ride with parents 

enroute to work* or ride with a friend. If public transportation Is available* 
encourage its use by secondary students as this means of transportation Is 
usually much cheaper even If the district must cover student costs. 

For the secondary level* loading the bus based on eligibility factors 
alone will cause a large fluctuation in the actual on^the-road load. Thi's can 
be minimized b> comparing* geographically* the eligibility factors against 
actual load counts from the previous year. Determine the percentage of actual 
riders as compared to eligible riders for the geographic areas. Rural areas 
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will have higher rider participation rates while upper middle class and urban 
areas generally will have lower participation. Take periodic rider counts 

to remain aware of the loading factors* Use these loading factor: Xo load 
the t-^s close to capacity for the expected actual ridership allowing a given 
margin of error^ Careful monitoring of rider counts will enhance the Jnanagers 
knowledge of participation In different geographic areas causing the margin of 
error to become smaller and smaller. A loading lighter than listed capacity 
may be desirable because bus seats are designed to allow thirteen Inches per 
student which although realistic for elementary students can become somewhat 
tight for secondary students. If the ride time Is v^ry short however, a heavier 
load could exist as long as the safety of the students and driver are not 

4 

Impaired, Routes should be designed to avoid dangerous roads and Intersections. 
Otherwise, base the routing upon full utilization of every seat on the bus. 

Again, the computer has demonstrated success In the design of efficient 
routes while adhering to district policy for safety and service. The computer 
can provide the routing and scheduling and reporting required for an efficient 
bus system fully communicable to the adm1*i1strat1ve staff and district residence. 
The three reports that follow represent a driver summary of a route, a detail of 
assigned students by stop on the route, and a route stop assignment report. 

The ffrst two route reports should be self explanatory. The Route/Stop 
Assignment report allows the manager to quickly reference stop and time Infor* 
matlon while responding to parent Inquiries (I.e. child resides at 915 Blackbawk 
Street and should attend Muddy Creek Elementary School. Since the report Is 
alphabetized by street name, look up Blackhawk and the school to the right. The 
last entry In the first group Is address range 911 to 919. The child, reading 
across will be picked up on Bus 1, route 14, the Uth stop on the route at 
8:08 AM at the corner of Blackhawk & Sullivan). 
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PRtL ININARy 



8/28/75 ROUTE 8 

PROGRESS LOCAL SCHOOL OtSTRlCT 



ROUTE SIMMRV REPORT 
PROGRESS JUNIOC HIGH 



PAGE 2 
Wi CODE - 2 



iTOP 


STOP 




NUMBER OF 


DEPARTURE 


aAPSED ROUTE 


>iQ. 


NUHBER 


STOP LOCATION Oft DESCRIPTION 


STUDENTS 


FROM STOP 


RUNNING TIME 


\ 


loot -J 


CRWt OfRNHM ft GREENBRIAR 


1 


7- 


34 


0.1 


2 


10?9-J 


729 BURNHWt 


1 


7- 


35 


o.e 


3 


lOOS-J 


CRtttl BLACKHAUk ft SANDRA 


5 


7: 


39 


5.6 


4 


1002- J 


CRNR UNION ft CIRCLE 


4 


7: 


42 


7.8 


S 


1003- J 


CRMt CIRCLE ft BARBARA LN 


7 


7: 


44 


9.9 


6 


101 2- J 


CRNR HICKOK A SANSON DR 


3 


7: 


48 


14.0 


7 


1011 -J 


CRMt HICKOK ft MILDRED 


2 


7: 


49 


14.7 


8 


1009-J 


CRNR IRVING ft NATHAN 


7 


7 


:51 


17.3 


9 




— WIN SCHOOL 


0 


7 


53 


19.2 



TOTAL STOPS » 8. 



BUS CAPACITY = 30. 



TOTAL STUDENTS « 30. 



RUNNING TIME - 19.2 



B/2B/n " PICKUP 

PROGRESS tOCAL SCHOOL DISTRICT 



TRMISPORTATION CENSUS 
ECOTftfW. INC. 



STOP 1. TlHt...7:34 



STUDENT NAME 
PUCE...CRNR BURNHAM ft GREENBRIAR 
POIRRIER DEBORAH A 



HOME ADDRESS 



B53 BtlRNHAM 



STOP ?. TIME.. .7:35 



PLACE... 729 BURNHW 

FETHER TAttlY LYNN 



721 BURNHAM 



STOP 3. TtHE...7:39 



PLACE... CRNR BUCXHAWK ft SANDRA 

ANTONELLI TINA 
ATWOO DONALD H 
. BROOKS JIN 6 
DAVID JOSEPH A 
HAUMSCHILT LISA A 



802 BLACKHMtK 
731 BLACKHAMK 
731 AACKKAHK 
729 BLACKHAUK 
729 BLACKHAHK 



STOP «. TIME...7:«? 



PLACE... CRNR UNION ft CIRCLE 

ABBUHL MARK D 
AMAN RONALD V 
ANSTADT ANDREA 
BE6ERT CHRISTINE 



533 CIRCLE 
529 CIRaE 
718 CIRCLE 
531 CIRCLE 



•**«* STOP 5. TWt...7:«« 



PLACE. ..CRNR CIRCLE ft BARBARA LN 

CHOMA MARY E 
CURK MiCKAa A 
CLARK STEVEN S 
COLEMAN JAMES 
FERGUSON KAREN H 
HALTER DARLENE M 
MOORE SANDRA VIRGINIA 



511 CIRaE 

509 ciRae 

509 CIRCLE 
505 BARBARA CT 
508 CIRCLE 

SOB cmE 
514 CIRaE 



STOP 6. TIME. ..7:48 



PLACE. . .CRNR HICKOK ft SAMSON OR 

BARR MICHAEL 
BOMEN DOUGLASS 
WFFNAN CHARLOTTE L 



507 HICKOK 
t006 SAMSON CT 
1006 SAMSON DR 



•*♦•• STOP 7. TIH£...7:49 



1 I o 



PLACE. . .CRNR HICKOK ft MILDRED 

BARTLCTT SHERRY 
aLIS TAMI J 



1013 HILORED 
523 HICKOK 



ROUTE NUMBER 8 f>AGE 1 

PROGRESS JUNIOR HIGH 



GRADE HOME PHONE SCHOOL NAME 



9 492-4I85 PROGRESS JUNIOR HI6N 



1 492-8748 OUR LADY OF PEACE 



9 499*8085 PROGRESS JUNIOR HIGH 

9 PROGRESS JUNIOR HIGH 

7 492.2440 PROGRESS JUNIOR HIGH 

8 499-2372 PROGRESS JUNIOR HIGH 

9 453^8953 PROGRESS JUNIOR HIGH 



5 OUR LAOV OF PEACE 

9 456-9663 PROGRESS JUNIOR HIGH 

7 492-7196 PROGRESS JUNIOR HIGH 

8 499-3204 PROGRESS JUNIOR HIGH 



8 494-1291 PROGRESS JUNIOR HIGH 

7 492-4330 PR06RE<' : .OR HIGH 

8 454.3889 PROGR' * .„^NIOR HIGH 
7 452-6911 PR06R.. :S JUNIOR HIGH 
7 494-2913 PROGRESS JUNIOR HIGH 

9 492.7522 PROGRESS JUNIOR HIGH 
9 452-2539 PROGRESS JUNIOR HIGH 



9 492-5089 PROGRESS JUNIOR HIGH 

8 492.4066 PROGRESS JUNIOR HIGH 

7 454.6542 PROGRESS JUNIOR HIGH 



7 
9 



4S7-094S 
494-1916 



PROGRESS JUNIOR HIGH f 
PROGRESS JUNIOR HIGH 



a/28/75 PROGRESS LOCAL SCHOOL OISTftia 





AOOICSSES 
FROM TO 


STREET'NAHE 


GRtHfP/SCHOOiS SERVICED 


BOTH 
BOTH 

SOIH 
BOTH 


79S 

BU 
911 


740 

811 
909 
919 


BLACKHAMC 
8UCKHAKK 
BLACKHAUK 
BLACKHAUK 


mtOOr CREEK EUHENTARV 
. NUDOV CREEK EUKEHTARV 
HUOOV CREEK EUlCNTARV 
NUDDV CREEK ELEKENTARV 


BOTH 
BOTH 


1021 
10S0 


1048 
1101 


SIACKKAUK 
BLACKHAUK 


S/^U ELE»C((TARV 
SAMPU ELEMENTARY 


BOTH 
BOTH 


813 
911 


909 
319 


BLACKHAUK 
BUCKHAUK 


NUDOy CREEK P. N. K'S 
MUOOV CREEK P. N. K*S 


BOTH 
BOTH 
BOTH 


721 
B15 
914 


903 
9C9 
91> 


BUCKHAMK 
BLACKHAUK 
BLACKHAUK 


EAST PROGRESS SENIOR HIGH 
EAST PROGRESS SENIOR HIGH 
EAST PROGRESS SENIOR HIGH 


BOIH 
BOTH 


1021 

1050 


104f. 
IIOi 


BLACKHAUK 
BLACKHAUK 


HARVEY SENIOR HIGH 
HARVEY SENIOR HIGH 


BJTH 
BOTH 
BOTK 
BOTH 


729 
903 
915 
1021 


602 
909 
927 
1048 


BLACKHAUK 
BUCKHAUK 
BlACnMUK 
BLACKHAUK 


PROGRESS JUNIOR HIGH 
PROGRESS JUNIOR HIGH 
PROGRESS JUNIOR HIGH 
PROGRESS JUNIOR HIGH 


BOTH 
BOTH 


706 
718 


712 

728 . 


8MVCKHAUK 


SUAKPY BOG Jft/SR HIGH 
SUAKPY BOG JR/SR HIGH 


MTH 


1030 


1040 


BRADFORD 


SAI9LE ELEMENTARY 


SOIH 


1030 


1036 


BRADFORD 


HARVEY SENIOR HIGH 


BOTH 


1020 


1035 


SRADFORO 


PROGRESS JUNIOR HIGH 


BOTH 


1030 


1042 


BR0CKHUR5T 


SttTLE ELEMENTARY 


BOTH 


1039 


1041 


BROCXHURST 


HARVEY SENIOR HIGH 


BOTH 


1030 


1041 


BROCKHURST 


PROGRESS JUNIOR HIGH 


.BOTH 


500 


524 


BUOCLCY 


SAMPU ELEMENTARY 


dm 

BOfTH 


70S 
728 


723 


BURNHAH 
BURNKAM 


NUOOY CREEK ELEICNTARV 
NIODY CREEK ELEMENTARY 


BOIH 


853 


863 


BURNHAN 


EAST PROGRESS SENIOR HIGH 


BOTH 
BOTH 


710 
840 


740 . 
853 


BURNHAN 
BURNHAN 


PROGRESS JUNIOR HIGH 
PROGRESS JUNIOR HIGH 


BOTH 


710 


750 


BURNHAN 


SNUm BOG JR/SR HIGH 


BOTH" 


750 


7S9 


BURR OAK 


NUDDV CRT r. ELEtCNTARY 



* ROUTE/ST^ ASSIOtffiNT 

ROUTE ' STOPv STOP 
NBR SEQ.v' TINE 



REPORT • 
STOP-LOCATION 



PAGE 2 







\ 


Nun-TRAKSPORTEO STwENTS. 


H 


10 


^3 


CRNR BLACKHAUK ft SANDRA 


14 


9 


B*M 


CRNR BLACKHAUK ft ANN 


14 


11 




CRNR BLACKHAUK ft SULLIVAN 








NON-TRANSPORTED STUDENTS. 


11 


10 


8:13 


CRNR BLACKHANK ft WKERST 


16 


4 


11:44 


CRNR BLACKHAMC ft ANN 


16 


5 


11:4B 


CRWt BLACKHAUK ft SUUIVAN 


H 


3 


.fill 


CRKk OUICKHfllnC ft SANORA 


4 


4 


7: 1c 




4 


7 


7:19 


CRNR BLACKHAUK ft HICICOK 








nOH*lliNISfWTEO STUDENTS. 


1 


4 


7:32 


CRNR BLACKHAUK ft ABBOT 


B 


3 


7:39 


CRNR 6LACKHAHK ft SANDRA 


9 


4 


7:42 


CRNR StACKHANK ft ANH 


9 


6 


7:49 


CRNR BLACKHMRC ft HICKOK 








NON*TRANSPORTED STUDENTS. 


5 


6 


7:05 


CRNR BLACKHAUK ft GORDON 


5 


7 


7:06 


CRNR BLACKHAUK ft NUOOT CREEK ELEM 


10 


6 


8:07 


CRNR ABBOT ft BRADFORD 


1 


3 


7:24 


CRNR ABBOT ft BROCKHURST 


7 


6 


7:47 


CRNR ABBOT ft BROCKHURST 


10 


7 


B:D7 


CRNR ABBOT ft BHDCMwnST 


1 


3 


. 7:24 


CRNR ABBOT ft BROCKHURST 


7 


6 


7:47 


CRNR ABBOT ft BROCKHURST 


10 


B 


B:06 


CRNR ABBOT ft BUCKUV 


14 


2 


7:44 


CRNR BURKHAM ft MAXTECA 


14 


4 


7:52 


CRNR BURNHAM ft SU(IMPV BOG SHS 


4 


2 


7:00 


CRNR BURNHAM ft C0«ED06A 


B 


2 


7:35 


729 BURNHW 


B 


1 


7:34 


CRNR BURNHAM ft GREENBRIAR 








m)N*TRAIISPORTED STUDENTS. 


15 


3 


8:07 


CRNR EXCHANGE ft BURR OAK ^ r* ''i 



Perhaps the most powerful tools in laproving the efficiency of a 
transportation system are school tt™, analysis and the coord1«t1on of the 
bus fleet. By effectively analyzing and adjusting school times and efficiently 
coordinating bus use between schools and/or routes, a transportation meager can 
generate significant savings for the school district. 

For instance, let us construct a sample school district that Is 
excessively inefficient from a transportation standpoint. 

^ IM ROUTES 

Washington 8:30-3:00 ^ 

Lincoln 8:30-3:00 3 

Wilson 8:30-3:00 . 3 

rfJUfS^ 8:30-3:00 3 

Eisenhower 8:30-3:00 3 

Roosevelt 8:30-3:00 J 

TOTAL T~ 

18 

Assuming that each school has the same number of A)utes and thu each 
bus n»y execute only one route because students must arrive no earlier than 
five minutes before school starts and must depart no later than five minutes 
after school ends. Thus, the bus fleet consists of' eighteen buses that 
execute one route each In the morning and In the afternoon. 

However, given reasonable route length and geograpHy. and a change in 
school times, the size of =he bus fleet can be cut In half yielding a savings 
of nine buses. 



SCHOOL 



ROUTES 



Washington 8:00-2:30 3 

Ljncoln 8:00-2:30 3 

"l^son 8:00-2:30 3 

Kennedy 9:00-3:30 3 

Elsenhower 9:00-3:30 3 

Roosevelt 9:00-3:30 3 

Under this set of school times, each bus Is able to execute two 
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routes In both the morning and In the afternoon. Using the bus dollar 
savings chart showi earlier In this section, dollar savings would range from 
$108, (KK) to $162,000. By further easing the restrictions on school arrivals 
and departures. I.e. the creation of "windows'*, thereby allowing double- 
tripping, even more savings are possible. Double-tripping Is usually feasible 
In high density population areas where route times are very short. 

Although this Is a very simple example that does not account for 
numerous variables. It does make a point. By adjusting school times and 
considering the drive time between Individual schools, each bus may execute 
more routes. The transportation manager must look beyond the gas pump. In 

some cases, more fuel Is consumed because of greater distances travelled. 
However, this Increase In fuel expp*'"^ may be only a small fraction of the 
cost of an unnecessary bus and driver. 

In essence, get as much out of every bus as possible, limit Idle 
time; a bus that runs one route then waits an hour before another route Is 
being wasted. Find a route that will fit between the two utes, changing 
school times If necessary. Educational needs are, of course, paramount. 
Scheduling should not adversely affect learning conditions. If school times 

cannot be changed, try adjusting arrlva*! times. Explain adjustments to the 
board, administration, teachers, and a PTA meeting If possible. School time 

changes can be very controversial If not promoted correctly. 

Computer aided analyses and simulations can be most effective In 
this area of endeavor. Not only are they a tremendous technical tool to be 
used In locating coordination Inefficiencies, but their results are also more 
accepted In promoting change due to the objective and unemotional nature of 
the computer and/or outside services firm. Utilizing the speed of a computer, 
many different sets of school tines with variable arrival artd departure times 

4.29 lijQ 



my be tested In a very short time span; then more Intelligent decisions can 
be made by school ^administrators . This can then be presented to the school 
board for consideration. 

The computer report that follows' provides the transportation manager 
with an analysis of the activities of each bus and the connection of routes 
that make up a driver assignment. The report describes the number of stops 
on each route, route start/end time, idle or available time, dead-head time 
(the traversing of streets with no students on board), and the school serviced 
and its start time. 

Use of this type report as a simulation tool is perhaps the most 
powerful resource available as far as transportation planning is concerned. 
The effects cf decisions regarding school time changes, waiting periods before 
and after school, and any of the other policies established can readily be 
seen in terms of the number of vehicles required. Alteration of these input 
factors can be made repeatedly and the report reproduced - thus answering the 
many "what if?" questions. 

EVALUATION 

Now that the transportation manager has purchased new buses, or 
replaced all old tires with new radials, or hired a computer firm for f i.s 
scheduling, there is one last sti?p to effective transportation managfiHe it. 
This is the evaluation process. D^d we accomplish what we originally planned? 

Obviously, some returns may be difficult to assign monetary values. 

For instance, better routing techniques have improved service to many students 
It is difficult to realistically give a dollar value to better service. Yet, 
the better service may help to pass a school levy in the near future and thus* 
it does have value. 
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BUS 
NBft 



ROtffE 



AEX) 
CAP 



TOTAL 
LOAD 



NBR 
STOPS 



ROUTE 
TTPE 



START 
TIME 



mm 

TINE 



END 
TINE 



AVAIL 
TIME 



OEAD 
HEAD 



SCHOOL IMME 



XHOOL 
TINE 
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26 



138 
123 
510 
521 
213 
208 

130 
121 
32: 
518 



66 
66 
66 
66 
66 
66 

66 
66 
66 
66 



62 
59 
60 
21 
54 
56 

6? 
4 

6 



13 
7 

13 

13 
6 

10 

9 
13 

9 
29 



SCHOOL 
SCHOOL 
SCHOOL 
SCHOOL 
SCHOOL 
SCHOOL 

-HONE- 
-HOHE- 
-HOME- 
-HONE- 



6:33 
7:07 
7:34 
8:02 
8:57 
9:14 

2:05 
2:34 
3:20 
3:40 



21.5 
16.2 
23.2 
36.8 
10.1 
25.7 

19.8 
3S.7 
14.6 
71.6 



6:55 
7:23 
7:57 
8:39 
9:07 
9:40 

2:25 
3:13 
3:35 
4:52 



0 
1 
0 
0 
0 

IDLE 

0 
2 
0 
0 



12 
10 
5 

18 

7 



9 
5 
5 



6LEN0AK EAST 
aEflOAK WEST 
OUR LADY Of PEACE 
HERITAGE CMtlSTIAN 
DAY aEMENtARr 
AVOWMLE aENENTARV 
/// RETURN TO GARAGE /// 
aENOAK EAST 
aENOAK WEST 
TAFT 

CANTON tsamf m 



7:15 
7:35 
8:15 
9:00 
9:10 
9:45 

2:00 
2:20 
3:15 
3:30 



BUS TOTAL : 


10 ROUTES* 




122 STOPS, 


530 STUDENTS* 


27A RUN-TIMC* 


3 HINS AVAIL* 




71 D£AO-»^ 




35 116 


66 


61 


13 


SCHOOL 


6:49 


25.7 


7:15 


0 


11 


aEhOAK WEST 


7:35 


501 


66 


56 


15 


SCHOOL 


7:26 


30.3 


7:56 


1 


4 


ST HiCHAa a£N 


8:15 


330 


66 


31 


12 


SCHOOL 


8:01 


23.8 


8:25 


19 


13 


TAR 


8:30 


268 


66^ 


66 


7 


SCHOa 


8:57 


13.3 


9:10 


IDLE 




BAffit aSIENTMtY 


9:30 
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111 


66 


61 


11 


-Hor^- 


2:tS 


2S.8 


2:51 


0 


8 


GLENMK WEST 


2:20 


238 


66 


56 


13 


-HONE- 


2:59 


15.6 


3:15 


1 


14 


PUIN CENTER aOtEKTARY 


2:50 


211 


66 


64 


12 


-HOHE- 


3:30 


16.8 


3:47 


0 


10 


MY aDiEinwY 


3:25 


271 


66 


56 


H 


-HOME- 


3:57 


15.0 


4:12 


0 




BARR EUNENTARY 


3:45 


BUS TOTAL: 


8 ROUTES* 




91 STOPS. 


451 SWNTS* 


166 RUN-TINE* 


2t HINS AVAIL* 
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49 



136 


72 


71 


8 


SCHOOL 


6:38 


17.0 


6:55 


0 


14 


BLENOAK EAST 


7:15 


110 


72 


61 


9 


SCHOOL 


7:09 


20.9 


7:30 


0 


6 


6LEN0AK WEST 


7:35 


529 


72 


47 


11 


SCHOOL 


7:36 


27.2 


8:03 


28 


U 


ST T1QIUS AQUINAS 


8:20 


259 


72 


54 


10 


SCHOOL 


8:45 


20.1 


9:05 


IDLE 




MARSTLER aEMENTARY 


9:25 






















/// RETURN TO GARAGE /// 
GLENMK WEST 




122 


72 


62 


6 


-HONE- 


2:25 


13.9 


2:39 


0 


14 


2:20 


313 


72 


70 


17 


-HONC- 


2:53 


27.5 


3:21 


0 


12 


HIDDLEBRANCH 


2:45 


214 


72 


58 


9 


-HONE- 


3:33 


16.1 


3:49 


0 


8 


DAY aEHENTARY 


3:25 


269 


72 


71 


5 ' 


-HONE- 


3:57 


13.7 


4:11 


0 




BARR aENENTARV 


3:45 



BUS TOTAL: 



8 ROUTES. 



75 STOPS, 494 STUDENTS* 156 RUN-TINE* 28 HINS AVAIL* 
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H(m9ver» when a decision to purchase ov to Implement Is made» it is 
Important to list goals to be attained. After the purchase has been made or 
procedure Implemented^ evaluate your achievements. What else could have 
been (Accomplished? Is there still room for improvement? 

Utilize the payback period and return on investment formula. Compare 
expected or projected figures with actual figures. Analysis will help with 

future considerations. One must be willing to learn from his experiences 
(especially mistakes), In order to achieve higher levels of efficient trans- 
portation management. 

Communicate with neighboring school districts. Your school district 
may benefit from experiments they have successfully undertaken. Or on the 

other hand, your school district can avoid unneeded expenses that are most 
likely doomed to failure. Compare statistics with other districts. 

By utilizing after-the-fact analysis, the transportation manager can 

decide whether the new practice Is better than the old practice. It Is 
Important to closely document all phases of transportation system development 
for the final evaluation. Documentation provides many historical facts while 
also laying the groundwork for future considerations. 

On the following page Is an example of a questionnaire for evaluation 
of a transportation system whether done by a manual or computer application. 
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LAST, YEARS RIDER ELIGIBILITY 
CURRENT RIDER ELIGIBILITY 



NUMBER OF BUSES REDUCED/ADDED + BUSES 

DRIVER TIME REDUCED/ADDED + , ^HOURS * 

DRIVES PAY REDUCED/ADDED + TOTAL DOLLARS 

LEVEL or SERVICE: 

STOPS - GREATER WALK TO STOP DISTANCES 

* LESS WALK- TO STOP DISTANCE 

- MORE STOP LOCATIONS 

- FEWER STOP LOCATIONS 

ROUTES - AVERAGE INCREASE/ DECREASE IN ROUTE TIMES MIN. 

- AVERAGE NUMBER OF ROUTES PER BUS ^JlOUTES 

- IS THERE AN INCREASE/ DECREASE IN NUMBER OF ROUTES PER 
BUS AS COMPARED TO UST YEAR? 



- AVERAGE BUS LOAD: ^ELEM. 

JHS 

^HS 

STATE REIMBURSEMENT 

HAS STATE AID BEEN INCREASED/ DECREASED DUE TO RE-ROUTING? 



V. COWCIUSION 



The transportation manager must first niake the public aware that 
there exists a need for transportation and fuel econon^y. Then, utilizing 
prominent figures, motivate people to aid In reaching projected goals. 

The transportation mandger must also motivate his drivers and mechanics 
to achieve efficiency. Offer incentives for improved driving habits and 
mileage figures for the drivers. Challenge mechanics that they can have 
20: less breakdowns than last year. 

Effective transportation management is a continuous utilization of 
analysis. There is the planrring stage, cost versus benefits analysis, the 
controlling phase while in operation, and finally, the "looking-back" or 
evaluation analysis. The transportation manager must continuously record the 
daily operations of the system in order to have sufficient background material 
with which analysis may be performed. 

School time analysis and coordination studies can result in substantial 
savings for a given school district. Computer assisted plans may provide both 
savings and the information needed for effective management. Weigh benefits 
and costs to find if a project will bring a positive return on Investment. 

Utilize other distf'ict personnel where experience is lacking. Finance 
or business directors will be beneficial to the projecting of 6osts a'nd benefits 
and their effects on the school district budget. 

1 

Transportation management is a daily challenge. There is always room 
for improvement. Closely study and document: all activities. Continuously 
search for system weaknesses. Hake every attempt to remain objective. 
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Every school district is searching for savings. Start the energy 
conservation program in your district. Develop a low-cost efficient trans- 
portation system. The school board will be pleased. The taxpayers will be 
happy. Teachers and students will want to get involved. But most important 
of^dll, the transportation manager will be pleased with e smoothly operating, 
efficient transportation system. 
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APPENDIX 

DOC PUBLICATIONS ON ENERGY CONSERVATION 
FOR SCHOOLS 
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A FFIFHT^ LIST OF 

□EPARiNENr CF QiEEdf fubugkucks cm 

QOGir 0CKSE3e;^CN FOR SCHDOm 



AEPPTICH CF PCRGy CCKSSgVKnCW TBattKgflGSf BY SifBftCUSE MO RDCHEgnR 
cm SCHOOL DlgTRICIS (Pec 1977) 

Shea« P.E.I Syracuse Research Cbxp., Nenf Yocfc. Available fxcni: 
National Technical InfooEation Service, Springfield^ Virginia 
22151, R^jort SHCyXR-77-595-6, HO p.. Price: $6.50 

Data are presented on siergy oonsuDfiticn for the heating and 
lighting of pd>l: . schools in Rxhester and Syracuse, N.Y., 
and the itethods consider^ for conserving oaexgy in these 
schools. Otiese methods included sdiool closings, financial 
incentives to individual schools for decreasing energy usage, 
iii()£t3ived boiler nedrtenanoe, retrofitting windows, retrofit- 
ting boilersi and use of heat recovery equiinent. Ihe role of 
school personiel, board of educaticn, ci^ council and utility 
conpanies in ijtpleraenting energy conservation options and the 
Isf^ aspects of such ijiplsnmxtation are discussed. 

ASSESSMEWT OF PEBGy (XMSEIRffiTICW MEftSUTOS AfPLm TO OIL HLMED 
BU IIDINGS (ia> 1977) 

Hittnan Associates, Inc., Qolunbiai Maryland. Available froit: 
National Technical Infonrtaticn Service, Springfield, Virgirda 
22151 1 Re^port urr-687, 32 p. 

The energy conservatixxi potential of retrofit measures for 
ocnserving heating oil in hospitals, schotbls, public housing 
and public buildings are assessed; the cost effectiMeness of 
retrofit neasvres are ocnpared; and p^sacfc periods for such 
retrofitting xe *<ttixnated. Ihe ntzofit masures include 
means for ijiproving tiiprml insulation: preventing heat 
losses; use of set-bade thexnostats; and inpxoved efficiency 
of space and voter heating eguifoent. Tabulated data for 
the nalmlfttHrt energy savings in each type of building in 
various geographic araas ace pcuacnbed. 

BUILDING gTMmfiRDB AND BOGSf OOMSaWKnCW IN PtBUC SCHOOt* BUILDINGS. 
AN CWEFKOT OF TSO&'StHrSSi tftfotoaxl) , Wfog f^it^r^SiS^nA itpr 1977) 

Ffieton, C.F., A u ex iu a n Asaociaticn e£ Schs^^ Administrators i 
Arlington, Virginia. Available from: National l^dmioal 
ZnfoiSMitiA Service, S^cingfieldr Virginia 22151, Report 
TID-27629-?3, 98 p., Frloe: $6.00 

The results are presented of a sun^ aonductad in 3 States 
to deberndna hof issuas, individuals, and age n ci es involved 
in setting Udlding standards affect energy ccnsoiption and 
OAservatior In public school buildings. 
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THE OgQUX) PROJECTt EWamKTICM ittO TESTING (F THTOE TYPES CF EMSRSV 
AUDIT KOCESSES FOR SOPOiL BOm?INGS (F^ X97^ 

Mimesota Ene±r^ Agency, St. Paul. Available fnm: National 
Technical Infomatlon Service, Springfield, Virginia 22151, 
Report PB-255321, 280 p.. Price: $9.25 

lids report discusses tecttniques for identifying and alleviat- 
ijig ^coessiie and unnecessary energy ijse in pfclic sdiools. 
^Quree nethods for aoocnplishing these 9Qals are analyzed. 
(1) A ootputer siiculation ncdel (PSBCS) developed ty Educa- 
ticxal Facilities I^borataries; (2) the ntiiii^ttidlt system 
de\^lcped tiy the Minnesota Energy Agency; (3) extensive energy 
use audits (maxi-audit} that can be perfoooDed by qualified 
encpneering finns. 

BJERGY EDOCanCNA L EAClLlTHjSt OOgTS SsSD OCKSggTOTION (Apr 1977) 

Educational Facilities X^ibs., Inc., Nehr York. Available 
from: Naticnal Technical Inforntaticn Service, S^ingfield, 
Virginia 22151, Report TTD-27629--P2, 49 p.. Price: $4.50 

Data are presented on energy oonsiaiptiGn and costs for U.S. 
primary, seoondaxy, and university^level educational faciJities. 
Cpportunities for energy ocnservation in such facilities are 
discussed. Since schools coisune 5% of all spaae-aoaoditioiung 
energy used in the USA or 1. 5% of the total national energy 
oonsunptiony reduced energy consuipticn crald ccntribute 
significantly to the Nation's *1985 energy ocnservation goal. 

aeRgf AUDIT WCBKBOCK PCR SCHOOLS (Sep 1978) 

Department of &iergy, Washingtcn, D.C. Available from: 
Government Printing Office, Kashingtcn, D.C. 20401, Stock 
No. 061-O0O-00157-3, 84 p.. Price: $2.75 

Tliis ^Moridsock describes sens sinple nethods by irihich the 
VtniniBtrator, naintananoe manager, or operator of a school 
can analyze energy uses, determine aroas in vhidi end?gy 
sandngs can loade, avd estinate the magnitude of cost 
savings in accordance with U.S. Dqaartnent of Energy proce- 
dures described as Class C infonittticn audits. It provides 
a do-it-yourself, £ill-inrthe^lanks agppcoach to an energy- 
conservatidi pio y xaa for adiools that db not have full-tine 
anginaering personnel. Of naoessi^, it Is a generalized 
approach Wiich cannot be as dotailad as an energy audit con- 
ducted by an engineering team. Altinugh this workbook 
enfjhasises the energy-intens''ve paaooaases and sons of the 
xeoogniaed areas of energy taste in sciiools, it should be 
used aelectiwly byiwufif* eacii building has its unique energy 
uise patterns. 



5.2 




ASHRftE 3IMg»RD 9(P-'y? TMBUT 1576) 

LlttlAf (Arthur DJf Inc.* Qanbcidge, Massaciuiaebts. 
Available £rcmi Natioial Tadmical Infopteiticn Service* 
Springfield, Virginia 22151, B^ort FB-252639, 273 p. , 
Price: S9.00 

Ihis report msaesses the energy, aaencndc, and institutional 
iopacts that nee/ result from the broad voluntary adoption of 
Ashrae Standasd 90-75 by individual building rogulatoory 
authorities. This standard is the first wjor voluntary 
oonaensus standard dealing with energy use in new buildings 
and ia available for opticxial aooeptanae state and local 
goveDBnants. Kith strict use of the stsidard, annual energy 
cGt&tiiptiai uould be xeduced in all tmi lding types and loca- 
ticns. Ihia report oontains saz^ findings, observations, 
and racssaradations ocnoexning the effects of iUhrae 90-75 
on building enorgy oonsmptian, its influenoes on physical 
changes in tiie buildings, its inplications cn the owning and 
cperBting oosts of buildings, its potential iopact on the 
Nation's energy oonstzptian in construction/ its possible 
ecoxmlc iopact on several selactad imxkats and participants 
within the ccnstruction sector, send its iiipact on building 
habitabiUty. 

Biafc y oowsEagmnoM ^ caMPos . vcam: i. g uh e l ines (Oec 1976) 

Association of Ftiysical Plant AdooinistrBtacs of ttiivecrsities 
and Gblleges, NKEhington, D.C. Available from: GovMemnent 
Printing Of f ice, Washington, D.C. 20401, Stock No. 041-018- 
00125-5, 38 p.. Price: $.90 

Tte Federal GofveinDBRt has devaloped a variety of prograns 
through the Federal &)ergy Mninistratian to foster large 
energy savings in the areas of building construction, 
naintenance, and opaxatixsk. ?his pvblication has bsbn 
prepcred to assist npnegns and inivexsities and other non- 
pcof it lnstit)xtions to tDoistt and sustain effecti^« energy 
nanagsnsnt prograns. Ae guideliiies pi - eaant ed are the 
result of an extensiva analysis of existing energy raanage- 
nsnt prograns amjiented by adninistrativ9 and tedinical 
esQiertise dcwn ficcn moevous zesouross. infiosDation is 
Inchilsd on tiie davelOEivnt of a canpus eneargy ocnservaticn 
program and its iaplflDsntatian by minor and/or eietensive 
changes in the design and qperation of Margy aansuning 
eguifnent on caopuses. 
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Bcacy octEEromnoK ok caMPUs> vPLmc i> goieelines (pac 1S76) 



Association of Fl^sical ?Iaat ASministxators of Iftiiversities 
and OoUeges, Nashingtcn, D.C. Available fxao: National 
TEKimical Infoaanation Service? Sjpringfield, Virginia 22151, 
Rspart FD-2662U, 42 p., Price: $4.50 

The develapnent of a caipus energy nanagaient program 
including policy elpnmts, fcooBtdcn of an energy nanagenent 
oonnittee, ^podjitstestt of an energy oanagesDsnt offioer, and 
seasuring and evaluotiDg the aoexgy use of eanpus buildings 
is discusaed. Viszioue arsBB in %diicfa raductifins in energy 
oonsxsptiQo are pOBsihlp ore noted. Chaddists of specific 
energy oanaervatioci actions to be taken in the iiajor areas 
are presented along witb sanples of various energy inf oxma- 
tion and sunny forns. 

EMERcy cxwsERwmcM OK caMPos . vcum n. cass groPiEs (i^ 1976) 

Associaticn of Riysical Plant Adndnistrators of Universities 
and OoUeges, ftttshingtai, D.C. iivallaible fron: Gavenaeent 
Printing Q£fix%, Wsshington, D.C. 20401, Stodc t)o: 041-018- 
0012&-3, 35 p., Frioe: $.80 

Has report contains 19 case studies oovering exavples of 
v&rlous energy oonservattion actions taken en college and 
oii^^rsity caa^jaes across the country and In f^r^Ax along 
with the resulting costs savings. 

EKERGV I^ftNSGEMEtir; A PROGRAM OF ENERGY OGNSEFWKTKH PCR THE CX>MUKITy 

Oilifomin University, Berkeley; lAfrenoe Bexjcaley Uib. 
Available fron: National Tedmiral Infomaticn Service, 
Springfield, Virginia 22151, Etaport IBIr7813, 101 p.. Price: $6.50 

ttds handbook develops helps for assessing and jjiproving 
the energy efficiency of the oomunity college facility. 
The TESt aEproach (Mai P**^F*-1on*'' Bnergy Kuiagenent) is 
a labor-intensive approach vhich requires the oonnitoent 
and participatiGn of all ■agnpnts of the collage ocnnunity. 
Uie TE^ ^JiLoyiam presented here <tefir>as a SPries of tasks 
selected, atdered, and isplenanted in such a i«ay as to 
acfaiave two basic dbjeetivas: (1) reducing caipus energy 
raguireoants, and (2) meeting those reduced energy require- 
nents more efficiently without adversely affecting the 
quality of ertir-atlonal pacogras. Siis guide to large-scale 
energy ocnaervaticn en college cnpuses includes vtep-by- 
step procedures for establishing a program task focoe. 
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(te£inlng specific tasks, and assigning '!>n5ibilities. 
Acrtion plans are developed, onergy ocnsur^ on ncnitared, 
goals set, and ocnaervaticn measures issph* \ted. h 
series of appendices provides more details ^nfnrmfttion, 
charts, and vnrksiheets xelated to all aspects of energy 
use. Th& TSEK progxaD provides the basic structure for 
achieving a si^^iificant reduction in cs!pus energy costs. 

EgEftBusmEMT CF AN aJERcy coiEmjKnm vsmcsomr program m m^^g^ 
soioois (j^ 15777 

Tuna, S.L.; Dunroocty, J.E.; Illinois Department of Biisinpss 
and Scxnonic DevelofiiiM, Edvl^ion of QiergEy, ^tringfield. 
Available fnxn: Natioial O^echnical Infonaaticn Service, 
Springfield, Virginia 22151, Bsport ra-271730, 66 p. , Prioe: $3.25 

This energy conservation manual was writ±en to help local 
anif district sohool nflmlnistratocs in justifying, organ- 
izing, and inplenenting an effective energy nanagenent 
progran within state schools. It discusses energy costs 
and operating expaises over the life of the facility and 
gives exanples of energ^saving tips together with the 
forms necessary to make a walk-through school audit. 

EVAUPffilQW VBCTIiariCM SEQTOIPiaTrS AND WSBGH OCKSIMPTICM IN 
EXI STING mi YORK COT SWdL BUILDINGS . BOHOING SCTFUCE SEKEES 

TF5«ir "(to^."IS77T"^ 

Liu, S.T.; Hunt, CM.; Powell, .F.J.; National Bureau of 
Standards, Center for Building Technology, Washington, D.C. 
Available front National Technical Infoimation Service, 
Springfield, Virginia 22151, Report IQ-266069, 73 p., Prioe: $5.25 

A detailed ocnputer thennal analysis of a selected sdiool 
was nade to determine the bceaJcdcun of its energy usage 
with respect to lic^ting, heating, >«ntiJ^tion, and equip- 
ment cperaticn. The report also gives tliS results of a 
one-^ueek ventilation test oonducted in a typical taban 
classrooQ in Net^ Yock dty to detemvlne the effect of 
raduoed ventilation cn the interior aiv^ronaent, including 
the ocnoentratlcns of oaiban dioxide and oo^gen, the change 
in dxy-bulb tesiperature , the variation of relative hisiddity 
and the activity and re^xnse of the students . 
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FERSiBiLrry suro cm impact op pcqxubs rm^si an aji\ffiRsrrv 

AND CXaifiGE EMERSy igg . VOUtC I. EXBCOTIVE SLWRTO "Star 1977) 

Associaticn of Physical Plant Adndnistxators of Universitir-? 

and OoUeges, Energy Ptoject Office* Wasliijagtan, D.C. 

Available fron: N&ticnal Tachnlcal Infoonatiaa Service, 

SJJringfieLJ, Virginia 22151, Htepoct T1EK27629-P1P1, 3x p. , Prioe; $4.50 

A study' was oonducted to detGudne the ippact en energy 
use in colleges and universities of agencifis and organ- 
izatifxis which review and apply building standards 
affecting sdioca aonstruction in the U.S. Sixteen 
instituticns in four states having widely varying c1inwt-ps 
were ,uesticned. It %ras onavihiiflri frm the responses that 
the architect/engineer, public building insfpectors, ptiysloal 
plant supervisor, souroe of building funds, and building 
stoidazds all have an Inpact cn oiergy use arri CQnaeirvation 
in potyviticfwtT buildings, Wiile the ispact of the building 
pl^ttlniDg process and the ac&3eno*.c oomunity is uncSetexmined. 

FEAsiBiLirY grro on toe impact cf ai^oes aap ccdbs or \mmsnn 

fm OOLUBGE n^ESfOnSSE . ^TOUIME II. SOORCE EftIA (Mar G*77^ 

Association of Ftiyslcal Plant Afadnistratars of Universities 

and colleges, Gnergy Project Offioe, Vtashingf^n, D.C. 

Available frm: National Tecimical Infannation Service, 

S^jringfield, Virginia 22151, Report T1EK27629-P1P2, 162 p., Prioe: ?8.00 

The Association of Fiiysical Plant Administrators of Universities 
and Colleges assisted the Energy Research and De\«lo{iienct 
At^ninistraticn in a feasibility stue^ to detennine the ixipact 
of agencies and organlzatians that reviet^ and sggly codes and 
standards to new construction and majar renovation projects 
affecting ooUeges* and uni^rsities' ability to use and 
conserve energy. A questionnaire was prepared, setting forth 
two theoretical moSels, major building exceeding $2,000,000, 
and a major renovation exoeedlng $100,000, and used as a 
basis for ijifarmaticn gathering, ^be pcog ia ai involM«d a 
survey of four represoxtative States: (1) Odfomi?.^ moderate 
climate, ifesu poast; (2) Maryland, moderate clixnabe, Sast Coast; 
(3) Mid^gan» cold clinate/heoting region. North; and (4) Texas, 
voxm climate/cooling region. South. NLthin each State, four 
Instituticns were analyzed, one frcm each of tt£ folloiMing 
types: (1) tM>year public oonnunity or junior college; (2) 
four-year pifeljc ooUege; (3) public uniwrslty; (4) four-year 
private college/university. !Ihe reoamendations and conclusions 
of the survey axe contained in the BMSCUtive SamBxy, VDlnoe I. 
TSna source data are aet foorth in \^unie II. 
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HRSE 2 ; REgOKT 

Stein, R.G.; StBin, C*; Katban, D.B,; Stein and Partners^ 

New York. Available frcnt: Natlcnal Technical infoCTiatirn 

Service, Springfield, Virginia 22151, Fteport PB-268555 , 65 p., $6.00 

Ihis tnanual cxansolidates naintenanoe and operational steps 
whi(± will result in the lowest energy use oonsistend with 
a schools* educational program. It covers guidelines for 
snaintenanoe and operating procedures for esiergy efficiency 
in the plant, a revised set of standards based cn extensive 
research, and methods of sdieduling and ocntrolling the use 
of the eguipmsnt to provide services mly «ihen the spaces 
are occupied and only to the extent required by physical 
ocnditions and types of activity. MEdnly, the discussion 
oonoems procedures that are the custodian's responsUsility. 

REPORT CK TTE EEVSLOPMEyrr CF A MCcEL BCRgy OOKSETOfflTION PRDCSRftM FCR 
NEW YORK SEflTE SCTOaLS . REPORT CN PHASE 1, jm^—JlJlg~^ 

ITS fjov~l5771 

Green, A.C.; Boice, J.R.; Bums, J.A. ; Bedford, S.; Educa- 
tional Facilities Labe., Inc. , New York. Available £rccn: 
National Technical Information Service, Springfield, 
Virginia 22.31, Iteport PB"2742e5, 94 p.. Price: $6.00 

All school b'xildings (156) in twenty^two of Nei: York State's 
sevcm hmdred thirty school district were analyzed in terms 
of energy use and oonservacticn potential. TSus was rtane " 
first with GAP^! (Guic^line Analysis Program) ^justed to H&ri 
York State stanclards, and then with crP2 (Cs^tal Improve- 
ments Program) . 

REPOiRT TO ICm EICRGY VPLLCi OXUCIL ON EMERGY AUDIT TODR OF JMPIflNOilA 
JR. ^ SR. HIQi SCHDOL^ , IKDIANOLA , ^5MA U6 ;g>r^97^ 

Flanagan, r Envlraninental Engineers, Inc., Des Moines, 
Iowa. Available froo: U.S. DCE Technical Infoonaticn 
Center, P.O. Qpx 62, Oak Ridge, Tennessae 37830, Report NP-21321, 
21 p. 

Junior and Bpnigr high sdnals in Indianola, Iowa, were 
subjected to an energy audit to detennine areas of potential 
ener^ savings. A lacX of fionitarlng eguipraent in the 
schools make the findings sii>jective. Faulty equipment, 
such as variable thenicnetars, also hanpered the study, 
F£«vious pcaotioes of bulMing engineers allowed cnly 
enough Gonfort to forestall ccnplaints. U.cfhting and 
toifierature oantrol were found to' vary widely within the 
buildings. A 20 p eroent reducticn of ent^gy use is projected 
if toipftrature and limiting managisnent is changed and equip- 
iflsnt ioprcrved. Estimates for capital otpenses are $7,500 



to repLaoe oontrDl instnments. No formal energy ccnserva- 
tion program is proposed. stu^ covers usage cf 
buiialngs by taadi&rs, students, adults, and custodians. 
Oiarts list current poHcy, applicability to the building, 
and coital cost of specific energy^reducing itoos. 

RESEaRO i EESIQg , OCKSTRUCTICN AND I^ffjmnOH OF A I£M ETERGY 
UmjZAnOM SCHOOL , PHftSE 2 OTlter 1577) 

Stein, R.G.; Stein, C; CedJsert, P.P.; Stein and Associates, 
Architects, New Vork. Available fzon: Naticn&l Technical 
Infoxsnaticxi Servioe, ^ringfield, Vlr-jinia 22151, 
Report PB-269407, 196 p., Prioe: $9.00 

ITiis report discusses the develOExosnt of a lighting program 
whic^ includes the evaluations of high-efficiency oonmer^ 
cially available li0t fixtures and design, oonstrxicticn, 
and testing of fluorescent ad^stors for buildings presently 
lifted with incarvSescent fisctures; modifications to 
ventilation systems; an3 the design of a filjnstrip to 
involve the teachers and students in the school buHdiDgs 
in an energy oonservation program. 

soia:^ aERcy and co NSEyjancw ar sr. vam^s soiooL . final repcpt 

MAR 7&-FEB TllF^'isTn 

Jones, W.J.; Meyer, J.W.; Msissachusetts Institute of 
Technology, Cantxridge, Qnergy I^. Available fxmt 
National Technical Informaticffi 'servioe, Springfield, 
Virginia 22151, Report PB-265982, 181 p.. Price: $9.00 

This report investigates the poesil>ility of enplcying solar 
enez^ at a residential secondary school. The approach was 
to eaqploie this possibility in the ocntext of a note general 
survey of cpportunities to ccnsexve esnergfy (in particular , 
fuel) at the school and illustrate how to go About an 
^praisal of ocnservaticn opportunities plus irrplenontaticn 
and evaluation of the most productive conservation measures* 



